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FOR YOUR ASTHMATICS 


NOTHING IS QUICKER + NOTHING iS MORE EFFECTIVE 


PREMICRONIZED FOR 
OPTIMAL EFFICACY 


Available with 
either epinephrine 
or isoproterenol 


Medihaler-EPI 
Epinephrine bitartrate, 7.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured dose 


contains 0.15 mg. epinephrine. 


Medihaler-ISO 


Isoproterenol sulfate, 2.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured 


dose contains 0.06 mg. isoproterenol. Rike M 
Northridge, 
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Little cold sufferers 


will get 


with 
Novahistiné Flixir 


RELIEF 


Elixir combines the 
k-acting sympatho- 
tihistaminic drug 
effect. 


Novahistine | 
action of a quic 


mimetic with an anvil 
for a grealer decongestive 


Each 5 cc. teaspoonful contains: 
Phenylephrine hydrochloride . 
Prophenpyridamine ma 

Chloroform 


: Children—1 teaspoonful, three 
or four times daily. Infants under | year 
—\ to 16 teaspoonful, three or four 
times a day. 


Supplied in 4 02., pint and gallon bottles. 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 


Fasta t 4 
— 
— 
— t 
when hi 
IS nog 
Q 5.0 mg. 
/ 12.5 mg. 
|-Menthol (Alcohol, 5%) 


Instructions to Contributors 


Articles, book reviews, and cther materials for publication should be addressed to the Chief 


Editor. Articles are accepted for publication on condition that they are contributed solely to this 


journal. 


An original typescript of an article, with one carbon copy, should be provided; it must 
double or triple spaced on one side of a standard size page, with at least a l-inch margin 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; 


subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 
connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 


are to be emphasized circled, as a guide to the photoengraver. 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have descriptive legends, grouped on a separate sheet. Tables must have captions, IL- 
LUSTRATIONS SHOULD BE UNMOUNTED. 


References to the literature should be limited to those used by the author in preparation of 
the article. They should be typed on a special page at the end of the manuscript. The citation 
should include, in the order given, name of author, title of article (with subtitle), name of peri- 
odical, with volume, page, month—day of month if weekly or biweekly—and year, References 
to books must contain, in the order given, name of author, title of book, city of publication, 


name of publisher, and year of publication. 
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should you recommend 
Ivory Snow 


for baby’s wash? 


secause it’s as safe a soap as a mother can use. . . leaves 
ers and baby clothes soft, gentle-clean . . . and free from 
ating deposits that can chafe tender skin! 

ecause it’s as practical for mother as it is safe for baby- 
y Snow gives a busy mother Ivory-safety in the efficient 


yulated form she needs for today’s washing machines! 


Only Ivory Snow is Ivory-safe | 
and granulated for machine efficiency. 


99 44/100% PURE® with Beauty Glow. A PROCTER & GAMBLE PRODUCT 
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Hew, Easy-to-use Books on Pediatric 
Problems and Common Tnpectious Diseaces 


Krugman- 
Ward 


INFECTIOUS DISEASES OF CHILDREN 


Skillfully Guides You to Early Recognition and Effective Managemen 


This new Mosby book, INFECTIOUS DISEASES OF CHILDREN provides you with a 
concise, handy guide to the recognition and management of infectious diseases in chil- 
dren with emphasis on the clinical aspects. Written by two well qualified clinicians and 
educators, Saul Krugman, M.D. and Robert Ward, M.D., A.B., this guidebook can help 
you fortify your diagnostic and therapeutic skills. 


Unlike many other books on the subject which either limit themselves to discussion of 
viral and rickettsia] diseases or to bacterial infections or include almost all infectious 
diseases, this book emphasizes the clinical aspects of 29 common infectious diseases. 
Devoting a complete chapter to each disease, the authors follow the same general format 
in describing each disease—giving the etiology, pathology, clinical manifestations, diag 
nosis and differential diagnosis, complications, prognosis, epidemiologic factors, treatment 
and prevention for each disease. 


You'll find this book contains a wealth of pertinent information on adenovirus infections, 
coxsackie virus infections, aseptic meningitis, acute laryngotracheobronchitis and toxo- 
plasmosis. The authors also discuss the differences in the effect of diseases on varying 
age groups, a new and convenient way of differentiating between rashes and current 
procedures on contagion. 

By SAUL KRUGMAN, M.D., Associate Professor of Pediatrics, New York University College of Medi 
cine; Visiting Pediatrician, Bellevue Hospital and Director, Communicable Disease Unit, Bellevue 
Hospital Center; and ROBERT WARD, M.D., Professor and Head of the Department of Pediatrics 
University of Southern California; Physician-in-Chief, Childrens Hospital, Los Angeles, California, Just 
Published. 1958, 340 pages, 6%4"' x 9%4"', 44 illustrations, 7 color plates. Price, $10.00. 


PEDIATRIC INDEX 
An Alphabetically-Arranged Guide to Symptomatological Diagnosis 


Reviewers have given this book considerable praise. General Practice, Medical Journa 
of the West, called it “a definite must for all pediatricians and general practitioners.’ 
G. P. said, “an excellent book to have on my desk for quick reference and daily use.” 


Encompassing almost any situation a doctor may be confronted with, PEDIATRIC INDEX 
is a practical, easy-to-use guide to current thought in diagnosis and management of al 
most any problem involving the child—medical, surgical, orthopedic, allergic, eye, ear 
nose, throat, neurologic, mental, psychological and even social. Unlike other referenc 
books which begin with a description of a disease and try to fit the case at hand into it 
this book begins with the complaints as they are presented to you and works toward th 
cause and management. 


It’s as easy to use as a dictionary! You are directed from an alphabetically-arrangec 
section of complaints, symptoms and physical signs through to the presumptive diagnosi 
For convenience, this 321 page section is arranged by symptoms, the part of the bod 
affected and tentative diagnosis. These are further sub-grouped under each headin 
according to whether it is a characteristic of the newly born infant, the infant from 4 
weeks to 2 years of age or the child of any age. Later sections provide you with a mean 
of clinching a definite diagnosis and discuss the therapeutic treatment considered best. 

By EDWIN F. PATTON, M.D., Former Associate Medical Director of the American Child Healt 
Association in New York: and Assistant Professor of Pediatrics in the College of Medical Evangelists 
Los Angeles. New. 1958, 639 pages, 6%"' x 10". Price, $13.50. 


Purchase Any of Three Ways: 
At Your Favorite Bookstore; From Your Personal Representative 
Or Order on 10 Day Approval from 


The C. V. Mosby Compan 
3207 Washington Boulevard « St. Louis 3, Missou 
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kids put aside their toys for 


PALADAC 


liquid multivitamin supplement 


Its appealing orange color, aroma and flavor make PALADAC 
a universal favorite with children...and its balanced 9-vitamin 
formula provides ample dietary supplement. 

PALADAC is even-flowing, readily miscible if desired, and 
requires no refrigeration. Available in 4-ounce and in 
16-ounce bottles. 


PARKE, DAVIS & COMPANY * DETROIT 32, MICHIGAN 


sores 


j 
& 
Fed 
= 
% 
4 
- 
ae 
: 
: 
4 
at 
4 
4 i 
| 
; : 
one: | otin 
. 
2 
x 


for many of your patients 
extra nourishment is a basic need 


From pediatrics to geriatrics Ovaltine 
provides a rich source of the vitamins, 
minerals and other essential food elements 
required for the maintenance of a good 
nutritional state. 


Ovaltine is a nourishing, well-tolerated 
beverage combining natural blandness 
with good taste. It produces a soothing and 
relaxing effect for the tense and nervous 
patient, particularly when taken at bedtime. 


It is ideal where stimulating beverages 
should be avoided . . . ideal as nutritional 
fortification for patients on bland diets. . . 


and also to help maintain a satisfactory 
nutritional level during physiologic stress. 


Three servings of Ovaltine and milk provide: 
12 Vitamins 13 Minerals 
*Vitamin A including Calcium,* 
*Vitamin D....... Phosphorus and Iron.* 
*Ascorbic acid.... 37.0 mg. CARBOHYDRATE... 65 Gm. 
*Thiamine.. *PROTEIN......... 32 Gm. 
*Riboflavin 
Pyridoxine....... *Nutrients for which daily die- 
Vitamin Bis... .. tary allowances are recom- 
Pantothenic acid mended by the National 
*Niacin........... Research Council. 
Folic acid........ A jar of Ovaltine will be 
Choline... . sent for your personal use 
Biotin...... on request. 


O V a | t ] Nn e for extra nourishment 


The Wander Company, Villa Park, Ill. 
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«OF SCHOLASTIC AND BEHAVIOR PROBLEMS 


in the HYPERKINETIC CHILD 


An effective adjuvant in the treatment of hyperkinesis 


DEPENDABLE PSYCHOTHERAPEUTIC POTENCY exerts a calming effect on the hyperactive, 
impulsive, destructive, aggressive, and difficult-to-manage traits of the hyperkinetic child. 

“It is especially valuable in helping to calm the so-called ‘hyperkinetic’ child who seems to be on a 
constant merry-go-round.” “This drug lessens tensions, relieves symptoms of disturbed autonomic 
function and calms hyperkinetic behavior.””* 

FREEDOM FROM MENTAL STAGNATION especially significant in the school child. 

“The relative freedom from side effects makes hydroxyzine quite valuable for anxious children and 
hyperkinetic children, especially those attending school, in whom drug-induced psychic impairment 
is undesirable.” 

RECOMMENDED ORAL DOSAGE IN PEDIATRICS: under 6 years—50 mg. daily in divided doses; 
6 years and over— 50-100 mg. daily in divided doses. 

SUPPLY: Vistaril Capsules—25 mg., 50 mg., 100 mg.; Vistaril Parenteral Solution—10 cc. vials and 2 cc. 
Steraject® Cartridges, each cc. containing 25 mg. hydroxyzine (as the HCI). 


REFERENCES: |. Eisenberg, B. C.: Clinical Medicine 5:897-904 (July) 1958. 2. Ayd, F. J., Jr.: Med. Arts and 
Sciences 2:37, 1957. 3. Ayd, F J., Jr.: New York State J. 57:10 (May) 1957. 


Science for the world’s well-being Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 
*Trademark 
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the epileptic... 1959 


The happiness of work, of laughter, of belonging—priceless possessions, these, for the 
epileptic patient. Yet, how recently were these freedoms won! Today, his future is more 
hopeful than ever before, thanks in part to a finer knowledge of the disease —and the more 
effective antiepileptic drugs. Presented here are five distinguished anticonvulsants 
that will help you give your patients that most precious of all gifts: a normal life. 


PEGANONE"* PHENURONE® GEMONIL® TRIDIONE® 
(Ethotoin, Abbott) (Phenacemide, Abbott) (Metharbital, Abbott) (Trimethadione, Abbott) 
A hydantoin of exceptionally Often effective where other Relatively non-toxic, for PARADIONE® 
low toxicity for grand mal therapy fails in grand mal, grand mal, petit mal, myo- (Paramethadione, Abbott) 
and psychomotor seizures. petit mal, psychomotor and clonic and mixed seizures 
mixed seizures. symptomatic of organic - 
symptomatie control 
brain damage. 
petit mal, myoclonic ¢ 
akinetic seizures. 


ANTICONVULSANTS BY ABBOTT 
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have brought 


un surpassed acceptance 


When, after several years of research, 
Plough, in 1947, introduced St. Joseph 
Aspirin For Children to the medical 
profession, this specialized aspirin was 
instantly recognized as filling a very 
real need in pediatric practice. 

The 14 grains of highest quality 
aspirin in each tablet was the dosage 
most widely accepted by doctors in 
salicylate therapy for children. This 
eliminated the need for breaking and 
cutting adult size tablets—assured ac- 
curate dosage. And the smooth, creamy 
texture and pleasant orange flavor 
made St. Joseph Aspirin For Children 
exceptionally palatable, so that chil- 
dren accepted it readily. 

And in the past year, an important 
new feature has been added—a special 
Safety Cap — that affords maximum 
protection against young children 
either accidentally or purposefully 
opening the bottle. 

Aspirin’s universal usage testifies to 
its advantages as an antipyretic and 
analgesic. The growing acceptance of 
St. Joseph Aspirin For Children testi- 
fies to the unique excellence of this 
aspirin tablet. It is because it is clini- 
cally proved and has stood the test of 
time that it is an aspirin of choice 
whenever aspirin is indicated in in- 
fancy and childhood. You can pre- 
scribe and recommend it with com- 
plete confidence. 
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excellence 


G Guc. 
« NEW YORK + MEMPHIS * LOS ANGELES MIAMI | 
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The only major change 
in flexible formulas 
since evaporated milk 
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A scientifically formulated 
flexible formula 
exclusively for infants 


The first product in the evaporated milk field to offer 

these advantages: 

MTotal butterfat replacement with an optimum amount 
of essential linoleic acid '? 


mComplete requirements of ali needed vitamins 


Added iron 
BThe cleanliness of Grade A milk 


Now with Varamel plus carbohydrate 
you can provide Optimum Nutrition* 


THE BAKER LABORATORIES, INC. 


Makers of Baker's Modified Milk * Cleveland 3, Ohio 


*supplying the normal dietary requirements plus a reserve for stress situations. 
1. Hansen, A.E., et al. J. Nutrition 66 345 (1958) 2. Hansen, A.E. et al. Ibid p. 565 
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LOOK MA! 


NO MORE DIAPER RASH 


that ACID MANTLE’ 
IS SURE 
SWELL! 


Acid Mantle 


Baby’s sensitive skin is well protected by the use of 
ACID MANTLE-CREME or LOTION—pH 4.2. It instantly 
restores normal acidity to the skin which has been made alkaline, 
due to contact with urine. It thus prevents diaper rash. 


Acid Mantle 


AVAILABLE: Creme in 4 oz. plastic jar, Lotion in 4 oz. plastic 
squeeze bottle. 


For Atopic Dermatitis in Infants and Children: 


KOLPIX’ CREME 


WHOLE CRUDE COAL TAR in the exclusive ACID MANTLE base 


Light gray, non-greasy, non-staining water washable 
creme base. Tars are highly effective as a local remedy 
for atopic dermatitis in infants and children. 


monn Urbach, F., and Jacobson, C.: In Pediatric Dermatology, 
ACID MAN Pediatric Clinics of North America, Philadelphia & London, 
VEMICLE W. B. Saunders Co., August 1956, p. 619. 


By DOM E CH EMICALS INC. 125 West End Avenue, New York 23 
665 N. Robertson Blvd., Los Angeles 46 
2765 Bates Road, Montreal 
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MEYENBERG 
GOAT MILK 
FIRST CHOICE FOR 

INFANTS ALLERGIC TO 

SUBSTITUTE FOR | 

REAL MiLK! 


OR INFANTS allergic to cow's milk, Meyenberg Goat Milk is a medication 

of choice. Since the offending antigen in cow’s milk is usually lactalbumin, 

a species-specific protein, goat milk has frequently proven a practical and 
successful substitute for cow’s milk. Goat milk does not deprive the infant of the 
important and irreplaceable values of milk. 
Recent clinical findings indicate that the promiscuous use of milk-free substitutes 
is not without deleterious effects. Sensitivity to soy protein with cross sensitization 
to other legumes has been demonstrated* In addition, gastrointestinal disturb- 
ances with abnormal stools, diarrhea, sore buttocks, cramping and occasionally 
vomiting, have been reported following the ingestion of soy bean-containing 
preparations.** 
In light of this evidence, for infants allergic to cow’s milk, prescribe Meyenberg 3 
Goat Milk First. It is nutritionally equal to cow’s milk in protein, carbohydrates 3 
and fat. It contains no crude fibers or other extraneous material which may cause i 
digestive upset. Meyenberg Goat Milk is rich in animal protein and accessor 
growth factors. Most important of all . .. it is not a milk substitute, but milk itself. 


Evaporated in 14 fluid oz. cans, powdered in 14 oz. cans. 
Serving the Medical Profession since 1934: 


JACKSON-MITCHELL Pharmaceuticals, Inc. 
10401-A Virginia Avenue, Culver City, California 


*Fries, J. H., Milk Allergy-Diagnostic Aspects and the Role of Milk Substitutes, J.A.M.A., Nov. 23, 1957 
**Tbid. 
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YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
practitioners, specialists, 
editors, writers, investigators, stu- 


teachers, 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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MAL —THIOPENTAL, 


PACT MARR 


Sodium SUSPENSION 


a faster, easier way to 


administer Pentothal rectally 


New Pentothal Suspension in the 
disposable Abbo-Sert Syringe 
retains all of the advantages of 
Pentothal Rectal Solution . . . 
while the inconveniences present 
before are largely eliminated. 
e eliminates need for buttock 
strapping and a cleansing enema 
* suspension is ready-to-use— 
no preparation problem 
with ez case 
e a graduated, disposable syringe 
permits dosage to be easily tailored 
e non-irritating to the bowel 


See your Abbott representative now 
... or write for our literature for 
complete details on this improved 
dosage form for 

Pentothal Rectal. 
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When you write your first prescription for 
DECADRON", consider its remarkable 
record prior to 4s release. 

clinical DECADRON (dexamethasone) —on a milligram 

basis the most effective of all anti-inflammatory 
corticosteroids —is unique product of 

evidence MERCK SHARP & DOHME, pioneer and leader in 
corticosteroid research. 
DECADRON was first synthesized in 1957... . 
in June and August, 1958, impressive clinical 


medical profession*****. . . with thousands 
of cases still to be published. 


But only now—more than a year since the 
first synthesis — DECADRON is being released 
for general practice. During that year 
DECADRON was undergoing comprehensive 
and rigorous clinical trials by leading 
investigators throughout the United States. 
More than 1,500 patients, with every known 
indication for cortiecsteroid therapy, were 
treated with DECADRON and observed closely 
for periods up to 12 months. After the 
completion of a thorough objective evaluation 
of of all the preliminary clinical trials, DECADRON 
is ready for your prescription. 
Today you can prescribe DECADRON with 
sce, Ca confidence, because its outstanding 

advantages have been substantiated by 

1958. 5. Spies, T 


South Med. S 
(August) 1958. GF MERCK & CO. to PHILADELPHIA 
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the crowning 
achievement of 
the first 
corticosteroid 
decade 


DEXAMETHASONE 


to treat more patients more effectively 


Comprehensive and thorough clinical trials show that DECADRON on the milligram basis is the most 
effective of all oral corticosteroids # DECADRON is virtually free of sodium retention, potassium 
depletion, hypertension, or edema® DECADRON is virtually free of diabetogenic effect in therapeutic 
doses @ DECADRON has not caused any new or unusual reactions ® DECADRON produces neither 
euphoria nor depression, but restores a natural sense of well-being. 


INDICATIONS : All allergic and inflammatory disorders amenable to corticosteroid therapy. 
CONTRAINDICATIONS : Herpes simplex of the eye is an absolute contraindication to corti- 
costeroid therapy. DECADRON must be administered with caution in tuberculosis, other 
acute or chronic infections, peptic ulcer, osteoporosis, fresh intestinal anastomoses, diverti- 
culitis, thrombophlebitis, pregnancy, and in the presence of psychotic tendencies. DOSAGE 
AND ADMINISTRATION : Transfer of patients from other corticosteroids to DECADRON may 
usually be accomplished on the basis of the following milligram equivalence: 


one 0.75 mg. tablet of Decadron’ (dexamethasone) replaces: 


One 5 One 20 mg. One 25 mg. 
tablet tablet of tablet of 


tsolone 
hydrocortisone cortisone 


SUPPLIED : As 0.75 mg. scored pentagon-shaped tabiets. Also as 0.5 mg. tablets, to provide maximal individualized 
flexibility of dosage adjustment, since many patients achieve adequate contro! even on lower dosage. 
Detaiied iiterature 1s available on request. 
DECADRON is 2 trademark of Merck & Co., Inc. 
© 1958 Merck & Co., Inc. 
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To provide every advantage for the new-born or premature infant... 


the NEW /4s o/erre’/Aé 


infant incubator by ASR-SHIELDS, IVC 


True isolation 

e Ease of cleaning 

¢ Precise control of environment 
Unique O,-limiting valve 

¢ Removable power unit 


¢ Molded plastic entry ports 


The new model C-77 Isolette infant incubator 
has been designed to provide many im- 
portant new features while retaining all the 
precise atmospheric controls of the earlier 
model. In addition all ISOLETTE accessories— 
the VAPOJETTE®, ISOLETTE ROCKER, and 
weighing scale—fit the new C-77 ISOLETTE. 


Tue New y Desicnep Isovette infant incubator (Model C-77) retains and refines all the outstanding advantages of 
the earlier model, and provides many important new features as well: 


True isolation—(1) by use of air from outside the hospital 
or, (2) by use of the new Micro-FiLTER which removes 
99.50% of contaminanfs as small as 0.5 micron (average 
staphylococcus is 0.8 micron*) from nursery air. Thus, 
a constant supply of pathogen-free air from outside the 
hospital, or micro-filtered nursery air safeguards the 
infant from air-borne or droplet infecuun. 

Easily cleaned—one-piece, smooth aluminum condition- 
ing chamber, with rounded inside corners—no inaccessi- 
ble areas to become contaminated with bacteria. 
Relative humidity control—simple to operate and easy 
to clean—maintains stable R.H. as high as 85% to 
100%, independent of temperature. 

Temperature control within + 1°F. 


Efficient cooling system ensures safe incubator tempera- 
tures even when nursery temperature exceeds 95°F. 


Unique O.-limiting valve—restricts concentration to 
40% even when high flows are used by unique “relief” 
valve which bleeds excess oxygen outside the ISOLETTE. 
Low or high concentrations can also be maintained. 


Removable power unit—compact, lightweight power 
unit containing heating element, operating and safety 
thermostats, and air-circulating blower fits snugly into 
conditioning chamber. The new power unit is easily 
removed for replacement of parts. 


For additional information about the new, model C-77 
IsoLetTte, phone us collect (OSborne 5-5200) or write 
Air-Suie_ps, INc., Hatboro, Pa. In Canada: 8 Ripley 
Avenue, Toronto 3, Ont. Roger 6-5444. 


*Zinsser, H.: Bacteriology, ed. 11, New York, D. Appleton- 
Century Co., Inc. 1957, p. 244. 
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Aldrich’s Syndrome (Thrombocytopenia, Eczema, and 


Infection in Infants) 


Studies of the Defense Mechanisms 


WILLIAM KRIVIT, Ph.D., M.D., and ROBERT A. GOOD, Ph.D., M.D., Minneapolis 


Aldrich, 
1954, described a sex-linked recessive con- 
was characterized 


Steinberg, and Campbell,’ in 


dition in infants which 


by draining ears, eczematoid dermatitis, 


and bloody diarrhea. Huntely and Dees,* 
and Wolff and Bertucio® reported 11 addi 
tional infants and children who have had 
the unusual triad of severe eczema, throm- 
bocytopenia, and early death resulting from 
overwhelming infection. This disease ap 
peared to be a definite entity which, al- 
though uncommon, is not extremely rare. 

Because of the distressing morbidity and 
unfavorable prognosis despite all current 
therapy and because the etiology of this 
interesting syndrome remains an enigma, 
continued investigation of this disease was 
considered necessary. 

It is the purpose of the present paper to 
report this 
syndrome in which extensive morphological, 
hematological, endocrino- 
investigations were 


seven additional instances of 
immunological, 
logical, and clinical 
completed. 

Report of Cases 


1.—This child was admitted to the Uni- 
Minnesota Hospitals at the age of 


CASE 
versity of 
Submitted for publication June 11, 1958. 

Studies supported by grants from the U. S. 
P. H. S., the Minnesota Division of the American 
Cancer Society, the Minnesota and American Heart 
Associations, and the Graduate School of the 
University of Minnesota. 


3 years, on June 25, 1952, because of bleeding and 
eczema. At 5% months of age eczema and purpura 
were noted after a combined diphtheria and tetanus 
toxoids with pertussis vaccine injection. Severity 
of both eczema and purpura were variable, but 
neither completely disappeared. Three episodes of 
melena and one episode of severe epistaxis had 
required transfusions. Hematuria was also noted 
at 5 months of age. The patient had had frequent 
“colds and, coughs” throughout his life, requiring 
antibiotic therapy on numerous occasions, Penicil- 
lin sensitivity was present. He had been breast 
fed for the first three months. 

Physical Examination —The weight was 12 ke 
and the height 92 cm. The skin was covered with 
a dry eczematoid rash which was excoriated with 
blood crusts. Large ecchymotic areas and many 
petechiae over the lower extremities were noted 
The 

palpable 
The 


was palpable 3 cm. below the costal margin, and 


Tympanic membranes were diffusely inflamed 
bled 
anterior and posterior cervical nodes 


gums easily, There were large 


liver 


the tip of the spleen was palpable 

Laboratory Examination—The hemoglobin was 
11.5 gm. %; the erythrocyte count was 4,500,000 
per cubic millimeter, and the leukocyte count was 
11,200 per cubic millimeter, with 88% neutrophils, 
10% Platelets 
were Bleeding times 


lymphocytes, and 2% monocytes 
30,000 per cubic millimeter. 
Cuff test was nega- 

Clot- 
normal. 


were greater than 10 minutes 


tive. Stool examination showed 3+- guaiac 


ting time and prothrombin time were 
Sedimentation 
Urinalysis was normal. 
gm. %, with 3.9 gm. % albumin and 44 gm. % 
globulin. Calcium, phosphorus, and alkaline phos- 


phatase were normal, 


was 20 mm. in one hour 


Serum protein was 8&3 


rate 
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did not reveal any 


long bones, or skull. 


Roentgenological survey 
abnormalities in the chest, 
Bone age was within normal limits. 

Nose, throat, and blood cultures were negative. 

Cell indices revealed mean corpuscular diameter 
(MCD) to be 7.54, mean corpuscular volume 
(MCV), 84 cu, mean corpuscular hemoglobin 
(MCHb), 26upg., and mean corpuscular hemoglo- 
bin concentration (MCHbC), 30%. Peripheral 
blood smears revealed a constant thrombocytopenia 
and eosinophilia. 

Hospital Course—Fever continued throughout 
his hospitalization despite antibiotic therapy. His 
platelet count remained at low levels. After intra- 
cerebral hemorrhage the patient died at another 
hospital. 

Lymph Node Biopsy.—Sections showed minimal 
reticular hyperplasia, a few macrophages, and eosin- 
ophils. Normal architecture was present. No gran- 
uloma were noted. 

Bone Marrow Aspiration—The 
throid layer was 10.6%. Neutrophils and precursors 
numbered 60.8%. Eosinophils were increased to 
92%. Basophils numbered 0.4%; normoblasts, 
13.8%, showed no abnormality; lymphoid cells, 
15.8%, alterations of significance. 
Plasma cells were present. Megakaryocytes were 
within normal limits. Platelet production was 
normal. 

Case 2.—This 2-year-old white boy, brother of 
Case 1, was admitted to the University of Min- 
nesota Hospitals on June 26, 1952, because of a 


myeloid-ery- 


showed no 


history of purpura and infection. 

The mother first noted a petechial rash on the 
abdomen at 3 days of life. Early eczematoid rash 
appeared on the face, arms, and legs. This did not 
seem to be aggravated by changes in formulae. 
Vomiting was noted for the first two months. 
Stools foul-smelling during this 
time, but no blood was noted. 


were loose and 
He weighed 10 Ib 
at the age of one year. He had had several severe 
infections, including pneumonia and cellulitis of 
eczematoi lesions. 

Physical Examination. — This 
chronically ill-appearing child weighed 5.4 kg. and 
was 70 cm. in height. His occipital frontal cir- 
cumference was 43.5 cm. Eczematoid lesions of the 
The tympanic 


22-month-old 


face and extremities were present. 
membranes were bilaterally thickened and injected, 
and the landmarks were obscured. There was 
mucopurulent drainage from the nose. The pharynx 
and gums bled easily. Examination of the heart 
was negative. The liver and were not 
palpable. Generalized lymphadenopathy was present. 


spleen 


Laboratory FExamination—Hemoglobin was 6.2 
gm. %, and hematocrit was 20%. The cell indices 
were MCD, 8.04; MCV, 93 cua; MCHb, 22yug., 
and MCHDbC, 32%. The white cell count was 20,000 


per cubic millimeter with 79% neutrophils, 9% 
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lymphocytes, 1% monocytes, 10% eosinophils, and 
Platelets were 168,000 per cubic 
Bleeding time was 


% basophils. 

millimeter on only one count. 
six minutes. Sedimentation rate was 7 mm. in one 
hour, Clotting time was normal, Prothrombin time 
was 18 minutes and control 12.6 minutes. Albumin 
was 25 gm. %, and globulin was 4.5 gm. %. 
Calcium, phosphorus, and alkaline phosphatase were 
normal, Reticulocytes were normal. 

Bone Marrow Aspiration —Bone marrow aspira- 
tion revealed eosinophila (6.4%), plasmacytosis 
(14%), normoblasts (27.8%), neutrophils and 
precursors (57.8%), and lymphoid cells (6.6%). 
Megakaryocytes were present, and there was evi- 
dence of platelet formation. 

Roentgenological survey revealed normal skull 
and long bones. There was retardation of the bone 
age. Chest roentgenogram demonstrated an atelec- 
tasis of the right upper lobe. 

Hospital Course—He was given an elimination 
diet of Nutramigen (hypoallergenic formula), 
mashed bananas, carrots, rice cereal, and puréed 
lamb. 

After discharge his clinical signs and symptoms 
He continued 
to have purpura and recurrent infections. In No- 
vember, 1952, he died at another hospital following 
an episode of “congestive heart failure and anemia.” 
No autopsy was performed. 

Case 3.—A 3-month-old white boy was admitted 
on July 20, 1953, because of blood in stools. 
on the first day of life the child passed a large 
amount of bright red blood per rectum, which had 


continued without significant change 


Late 


continued intermittently. Fever, chronic cough, 
and conjunctivitis were noted throughout the first 
three months. These symptoms persisted despite 
treatment with penicillin and sulfadiazine. 

Ph ysical 


chronically ill-appearing infant weighed 5.3 kg 


Examination. — This 3-month-old 


and was 61 cm There was a conjunc- 
A 2X2 cm. 
swelling at the angle of the right jaw was observed 


in height. 
tivitis with a mucopurulent discharge 


which did not appear to be fixed to the mandible 
The tip of the spleen was palpable. There was an 
eczematoid rash involving scalp and face and ex- 
tending over the entire body. 

Laboratory Examination—Hemoglobin was 7.4 
gm. %. The white cell count was 9,750 per cubic 
millimeter, with a differential of 53% neutrophils, 
28% lymphocytes, 14% monocytes, 3% eosinophils, 
and 2% basophils. Platelet count was 28,000 per 
Cuff test was positive. Stools 
were always positive for occult blood. Mantoux 


cubic millimeter. 
test was negative. 

Roentgenological survey revealed a swelling 
of soft tissue of the area adjacent to but not in- 
volving the left mandible. Examinations of the 
skull, long bones, upper gastrointestinal tract, and 
colon were normal. 
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ALDRICH’S SYNDROME 


Hospital Course-—Therapy of eczema consisted 
of symptomatic treatment. The soft tissue swelling 
The bloody stools persisted despite 
a nonmilk formula. The eczema, 
intensity, persisted 


disappeared. 
treatment with 
although variable in 
therapy. 


despite 


At 7 months of age he was readmitted to the 
hospital because of a marked exacerbation of the 
dermatitis. Bilateral draining purulent otitis media 
was noted, and culture Pseudomonas 
aeruginosa and Proteus species. The liver was 
palpable 4 cm. below the right costal margin. 
Thrombocytopenia and eosinophilia of the periph- 
eral blood continued. 


revealed 


After second discharge from the hospital, the 
eczema improved and the melena disappeared for 
a period of one month. 

However, on Dec. 8, 1953, he became lethargic 
and began to vomit. Upon readmission to the 
hospital, he was pale and had numerous petechiae 
over the entire body. The fontanelle was tight but 
not bulging. Slight opisthotonus was present. The 
liver was palpable 6 cm. below the right costal 
margin, and the spleen was palpable. No abnormal 
Meningitis was suspected, 
During 


reflexes 
and a lumbar puncture was performed. 
Postmortem cul- 


were present. 


this procedure the patient died. 
tures of blood, cerebrospinal fluid, and pericardial 
fluid were sterile. 

Bone Marrow Aspiration —Bone marrow aspira- 
tion revealed the following findings: normoblasts 
33.2%, neutrophils and precursors 36.6%, myelo- 
blasts 1.4%, eosinophils 5.0%, lymphoid cells 23.4%, 
and plasma cells 0.4%. Megakaryocytes were ap- 
proximately normal in number and morphological 
appearance. 

Skin Biopsy.—Biopsy of the skin revealed only a 
very mild nonspecific inflammatory change 

Autopsy.—The weight of the liver was 360 gm., 
and it extended 7 cm. below the right costal margin. 
The spleen weighed 25 gm. Petechiae were noted 
over the skin, heart, lungs, and kidneys. Consider- 
able generalized lymphadenopathy was present. 


Microscopic Section: The lung showed an in- 
crease in the number of cells in the alveolar walls. 


The cells were lymphocytes and polymorphonuclear 
cells. Some hemorrhage was present. The liver 
showed moderate infiltration of the periportal cells, 
with lymphocytes and hypertrophy of the reticulo- 
endothelial cells. Lymph nodes demonstrated benign 
hyperplasia. The spleen showed diffuse prolifera- 
tion of the reticuloendothelial cells, as well as con- 
siderable hemorrhage and sinusoidal congestion. 
Thrombosis of small vessels was noted in the heart, 
spleen, lymph nodes, kidneys, adrenals, and pancreas. 
These vascular lesions were interpreted as being 
similar to those observed in thrombotic thrombo- 


cytopenic purpura. 


Krivit—Good 


Case 4.—This 8-month-old white boy was ad- 
mitted to the University of Minnesota Hospitals on 
March 11, 1954, as a problem of purpura. 

Bleeding was noted to be extensive following 
circumcision at 4 days of age. After any slight 
trauma he bruised. Eczema and purpuric rash were 
noted over the abdomen and face at 3 weeks of 
age. This had been intermittently present until 
admission. He had had frequent colds, which were 
treated with oral penicillin, and had a persistent 
and moderately severe cough. Three weeks prior 
to admission blood was noted in the stools. 

Physical Examination—This 8-month-old white 
boy was well developed and weighed 10 kg. There 
were small bruises noted on abdomen and _ back. 
Numerous petechiae were present over the entire 
body. Liver and spleen were not palpable. A rash 
compatible with the diagnosis of atopic eczema 
was present. 

Laboratory Examination—Hemoglobin was 12.9 
gm. %; the white cell count was 6,850 per cubic 
millimeter, with a differential of 49% neutrophils, 
40% lymphocytes, 6% monocytes, 4% eosinophils, 
and 1% basophils. Platelets were 34,000 per cubic 
Bleeding time was 14 minutes. Sedi- 
Rumpel- 
was 


millimeter. 
mentation rate was 12 mm 
Leede test was positive. 


in one hour. 
Mantoux skin test 
negative. 

Hospital Course-—Corticotropin (ACTH), 12.5 
mg. q. 6 h., was started on March 19 and con- 
tinued until April 6. On this regimen his platelet 
count increased to 130,000, on March 24, but 
subsequently fell to 68,000, on April 4. The bleed- 
ing time on March 24 was 12 minutes. Cortisone 
was then substituted in dosages of 12.5 mg. q. 6h 
and was continued on an outpatient basis. Before 
discharge on April 10 his platelet count was 67,000 
per cubic millimeter. 

The 


steroid therapy. He 


eczema and purpura disappeared on the 


was readmitted two weeks 
later, at which time his platelet count was 25,000 
amd his bleeding time was over 15 minutes. The 


He had a 


cough and coryza, and x-ray of the chest revealed 


cortisone was discontinued on April 29 
a pneumonia of the left upper lobe. He was treated 
with tetracycline 

noted 


An unexplained episode of was 


on May 20 following a minimal upper respiratory 


syncope 


infection. This episode of sudden collapse was at- 
tributed to a postcortisone adrenal unresponsive 
state. He recovered well and uneventfully in 
several hours. 

On June 16 the patient was readmitted because 
of recurrence of bruising. On this admission, right 
otitis media and pharyngitis were noted. Antibiotic 
therapy was instituted. On June 25 a splenectomy 
was done. The platelet response was gratifying 
in that he maintained levels between 122,000 and 
242,000 postoperatively. Cortisone was given at 
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time of splenectomy and continued until June 30. 
There was a slight wound infection noted on July 
16 which healed spontaneously. 

On Aug. 7, without atiy prodromal symptoms or 
signs, the patient had a sudden temperature eleva- 
tion to 107 F. He died 6 hours later. Profound 
shock was noted during the preceding several 


hours, and numerous petechiae were present around 


the mouth. 

Bone Marrow Aspiration—Bone marrow aspira- 
tion at the time of the initial admission demon- 
strated an increase in the megakaryocytes. There 
was some evidence of the morphological change in 
the megakaryocytes referred to by Dameshek as 
megakaryocytic arrest. 

Autopsy.—Weight of the spleen was 35 gm. The 
follicles had a normal appearance. There was no 
congestion of sinusoids. 

Gross examination at the time of the autopsy 
revealed bilateral adrenal hemorrhage. 

Case 5.—This patient was admitted to the Uni- 
versity of Minnesota Hospitals on July 19, 1955, 
at 16 months of age, because of recurrent infec- 
tions, otitis media, bloody diarrhea, and bleeding 

At 11 days of age he had developed bloody stools 
and diarrhea, for which he was hospitalized three 
weeks. At 2 months of age he had had moderately 
severe atopic eczema. Recurrent and severe epi- 
sodes of bloody diarrhea 
which necessitated frequent hospitalizations 
topical cortisone, 


noted 
Treat- 


and fever were 


ment of eczema consisted of 
dietary restrictions, and coal tar preparations. He 
was given multiple transfusions. 

At 8 months of age he had had a “crisis,” with 
recurrence of diarrhea and severe dehydration 
which responded to parenteral fluids. At 9 months 
bilateral purulent drainage of both ears was noted 
from which Pseudomonas was cultured. The eczema 
showed variability without relationship to therapy. 

Because of recurrent fever he was treated with 
chloramphenicol at 11 months of age. Following 
this, agranulocytosis was first noted (1,500 white 
cells per cubic millimeter with 90% lymphocytes). 
Therapy consisted of transfusion, after which his 
white cell count rose to normal level. Further 
illnesses included recurrent otitis media and pneu- 
monia despite prophylactic oxytetracycline (Terra- 
mycin) 
loose stools, and furunculosis, he was referred to 
the University of Minnesota Hospitals. 

Physical 14-month-old 
chronically ill infant weighed 10 kg. and was 78 
cm. in height. There was a severe dermatitis of 
the scalp and erythematous bleeding areas over 
the entire body. Conjunctivitis and blepharitis 
were present in the left eye. Chronic otitis media 


was present. The liver and spleen were not 
palpable. 
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Because of the persistence of eczema, 


Examination. — This 


Laboratory Examination—The hemoglobin was 
10.6 gm. %, the white cell count was 8,200 per 
cubic millimeter, with a differential of 32% neutro- 
phils, 59% lymphocytes, 6%, monocytes, and 3% 
eosinophils. Platelet count was 24,000 per cubic 
millimeter. Positive benzidine and guaiac tests for 
occult blood in the stools were noted. On Aug. 9 
the white cell count fell to 1,500 per cubic milli- 
meter and the neutrophils decreased to 16%. Fol- 
lowing massive transfusions and antibiotic therapy 
the white cell count rose to 2,600, with 26% 
neutrophils. 

Hospital Course—He _ received 
therapy to the skin. Skin and lymph node biopsy 
were done on Aug. 3, and after these he developed 
an abscess at site of biopsy. Large “hemorrhagic 
plaques” were noted over the scalp, and following 
an episode of pneumonia and paralytic ileus the 
patient died, on Aug. 15, despite transfusions and 
antibiotic therapy. 

Bone Marrow Aspiration—Marrow was hyper- 
Normoblasts were 24.2%. Neutrophils 
were (39.0%). Basophils (0.2%) and 
eosinophils (2.4%) were normal. Lymphoid series 
(34.2%) contained normal numbers of plasma cells. 
Megakaryocytes were normal in number. 


symptomatic 


plastic. 
normal 


Lymph Node Biopsy—Moderate reticular hyper- 
plasia was noted and was considered as benign 
hyperplasia. 

Skin Biopsy—There were a 
lymphocytes in the dermis which were considered 
as evidence of mild chronic inflammation of the 
skin. No large reticulum cells like those observed 
in Letterer-Siwe’s disease were present. 


few scattered 


Autopsy.—Gross Examination: The skin showed 


numerous red ulcerated well-demarcated circular 
lesions over the occipital and cervical areas. An 
abscess containing 10 cc. of purulent material was 
The weight of the liver 
below the right 


The 


noted in the left thigh. 
was 700 gm.; it extended 7 cm 
costal margin and appeared pale and soft 
weight of the spleen was 90 gm. Fibrin adhesions 
were noted over the entire spleen. Lymph follicles 
distinct 
surface of the heart, lungs, and kidneys. 


were very Petechiae were noted on the 

Microscopic Examination: In the lungs extensive 
intra- pulmonary hemorrhage and pneumonitis were 
present. In the gastrointestinal tract an ulceration 
of the large bowel extending to the muscular layer 
was found and superficial ulceration of the stomach 
The liver showed mild central lobular 
congestion. A section of one of the scalp lesions 
revealed ulceration, hemorrhage, and extension of a 
leukocytic (mononuclezr and polymorphonuclear) 
infiltration throughout the ulcer bed and down the 
fibrous septae into subcutaneous fat and deep 
fibrous layers. 


Case 6 (Figs. 1-3)—This 11-month-old white 
boy was admitted to the University of Minnesota 
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Fig. 1 (Case 6).—Age 
11 months. Characteristic 
distribution of eczema 
over face, arms, and legs 
with sparing of abdom- 
inal area. 


Hospitals on Sept. 11, 1956, with a diagnosis of 
eczema and purpura. 

Bleeding per rectum was noted on the sixth day 
of life 
was noted which gradually spread to most areas of 
Therapy consisting of Mull-Soy (hypo- 
food), Nutramigen, and hydrocar- 
6 months 


At 3 months of age eczema of the face 


the body 
allergenic soy 
bons did not alleviate the eczema. At 
he weighed 14 lb. Because of rectal ulcer bleeding 
he became anemic and received blood transfusions. 
Anorexia, vomiting, and dark tarry stools were 
present for five days prior to admission. 

This  11-month-old 
long and weighed 


Physical FE. xamination. - 
chronically ill boy was 70 cm 
6,380 em 


Generalized 


The infant appeared to be malnourished. 


eczema was present over the entire 


body. Generalized lymphadenopathy was present. 
The liver was palpable 3 cm. below the costal 
margin. The spleen was not palpable. 

Laboratory Examination—Hemoglobin was 10.9 
gm. %; erythrocytes, 3,450,000 per cubic milli- 
meter; white cells, 11,800 per cubic millimeter, with 
67% neutrophils, 27% lymphocytes, 1% monocytes, 


and 5% eosinophils. Hematocrit, 34%; platelet 


Krivit Good 


count, 18,600 per cubic millimeter; reticulocytes, 
17.5% ; 


rate, 75 mm. in one hour. The serum chloride, blood 


bleeding time, 9 minutes; sedimentation 
urea nitrogen, prothrombin time, and bilirubin were 
normal. Serum iron was 5lag. %. Occult blood 
examinations were consistently positive throughout 
Roentgenological survey 
long 


the entire hospitalization. 


of the stomach, esophagus, colon, wrists, 
bones, and skull revealed no abnormalities. 
Sensitivity 
to egg and pork were considered to be positive 
Hospital Course—His course in the hospital 


was accentuated by several bouts of upper respira- 


Skin testing for allergy was done 


tory infection and bilateral pneumonitis. 
Eczema was treated by a replacement of milk 


with Nutramigen diet and topical hydrocortisone 
ointment. Improvement was noted. 

On Oct. 22 cortisone therapy was begun. Eczema 
cleared well with the use of the large doses of 
cortisone, but thrombocytopenia, melena, petechiae, 
and progressive anemia persisted. 

An abscess was noted on Jan. 3, 1957, in the 
perineal This was drained and culture 
revealed coagulase-positive Staphylococcus. Treat- 
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Fig. 2 (Case 6).—Age 
31 months. Characteristic 
distribution of multiple 
large abscesses over en- 


tire body. 


BLEEDING TIME 900" 


5. 
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OCCULT BLOOD 
DIARRHEA 

ABSCESS | 
PNEUMONIA A 


sept'56 — oct '56 nov '56 dec'56 jan'57 feb'S7 mor ‘57 apr ‘57 may ‘57 


Fig. 3 (Case 6).—Clinical course from 11 to 19 months of age. Topical and parenteral 
cortisone and estrogen-progesterone therapies alleviated eczema slightly but did not affect 
thrombocytopenia, melena, or recurrent infections 
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ment with erythromycin and drainage healed the 
abscess. Because of the reported response of 
certain skin lesions to combined therapy with 
estradiol cyclopentylpropionate (Depo-estradiol ) 
and progesterone, treatment with these drugs was 
tried. Estradiol cyclopentylpropionate, 1 mg. q. 4 d., 
and progresterone, 50 mg. b. i. d., was given for two 
trial periods of two weeks each. Although each 
course of therapy resulted in definite improvement 
of the skin manifestations, there was persistence 
of the thrombocytopenia, melena, and anemia. 

Intermittently because of recurrent melena, the 
child’s hemoglobin fell to levels of 6 and 7 gm. 
He received several small transfusions. 

Bone Marrow Biopsy—Biopsy was done and 
revealed plasma layer of 65.1%, myeloid-erythroid 
layer of 6.9%. Normoblasts numbered 28.8%, and 
Neutro- 
phils and precursors were 53.0%. Large aggregates 
of neutrophils were present. 
8.0%; basophils, 0.2%. Megakaryocytes appeared 
decreased in number, but platelets were present. 
Lymphoid cells numbered 10%, and plasma cells 
Storage of iron appeared to be 


occasional macronormoblasts were seen. 


Eosinophils were 


were 
decreased. 

Lymph Node Imprint—A lymph node imprint 
was done, which revealed an increase in endothelial 


present. 


cells and macrophages, with evidence of phago- 
cytis of erythrocytes and some hemosiderosis of the 
node. 
There was increased amount of iron in the 
macrophages. 
Clinical Course.—This patient had several epi- 


sodes of severe bleeding from minimal trauma. The 


3'00" 


BLEEDING TIME 


---PLATELETS--- 
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eczema continued unabated. Figure 2 demonstrates 
the massive subcutaneous abscesses that charac- 
teristically occur during the course of this disease. 

This patient died at 32 months of age following 
an overwhelming herpes simplex infection. Autopsy 
revealed the inflammatory changes and 
hemorrhages as the previous reports indicated. 

Case 7 (Fig. 4).—This 3-month-old white boy 
was admitted to the University of Minnesota Hos- 
pitals on Dec. 17, 1956. 

Nine days after birth blood-streaked stools were 
noted. The melena lasted three weeks. Coincidental 
Three 


same 


“thrush infection of the mouth” was noted 
weeks prior to admission eczema was noted on the 
forehead and extremities. The diet had included 
breast feeding originally and later Nutramigen and 
S-M-A (preparation approximating mother’s milk). 
well 


Physical Examination—The infant was 


developed and weighed 5.3 kg. There was minimal 
eczema of the face and extensor surfaces of the 
arms. The liver was palpable 2 cm. below the costal 
margin. The spleen was not palpable. 
Laboratory Examination—Hemoglobin was 8.7 
gm. %; platelets were 26,000 per cubic millimeter ; 
the white cell count was 16,200 per cubic millimeter, 
with a differential of 65% 18% 
lymphocytes, 6% monocytes, 9% eosinophils, and 
Rumpel-Leede test 
Stool examination was positive for occult blood. 

Hospital Course-—During the first two weeks, 
Nutramigen substitute was used. The eczema and 
continued. Two 
d., and estradiol cyclo- 


neutrophils, 


2% basophils. was positive. 


thrombocytopenia courses of 
progesterone, 50 mg. b. i. 


pentylpropionate, 1 mg. q. 4 d., were given for two 


topical hydrocortisone 


Min, 


mor'57 opr'57 | may'S7 oug'57 | 


Fig. 4 (Case 6).—Clinical course from 3 to 8 months of age. Topical hydrocortisone and 


estrogen-progesterone therapy alleviated eczema slightly. 


current infections continued unabated. 


Krivit—Good 


Thrombocytopenia, melena, and re- 
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Manifestations 


of Aldrich’s Syndrome in 


Seven Patients 


Purulent 
Otitis 


Rectal 
Bleeding Petechiae Eczema 
5 mo. 
2 mo, 

1 yr. 

3 wk. 


6 mo. 


1 day 


9 mo. 
9 mo. 


2 mo, 
3 mo. 
3 mo. 


ll day 
6 day 
9 day 2 mo. 


* Severe bleeding from circumcision at five days of life. 


weeks each. During both of these periods there was 
marked clearing of the eczema, but the melena and 
thrombocytopenia persisted. 

Transfusion was given on Dec. 27 because of a 
marked fall in hemoglobin. Oral iron therapy was 
given in an attempt to maintain relatively normal 
hemoglobin without success. 

Infections were present and consisted of broncho- 
pneumonia, diarrhea, and draining purulent otitis. 
Proteus vulgaris was cultured from this purulent 
material, but no pathogens were obtained from the 
stools. Skin tests with egg white, milk, and wheat 
were positive. 

The topical use of hydrocortisone ointment al- 
leviated the severity of the eczema. 

Roentgenological survey revealed no abnormal- 
ities of the skull and long bones. 

Bone Marrow Aspiration—Bone marrow aspira- 
tion demonstrated a normal myeloid-erythroid layer 
The 


neutrophils and precursors, 35.4%; 


and normal cellularity. normoblasts were 
23.2% ; 
ophils, 8.4%; basophils, 0.2%, and lymphoid cells, 
32.8%. 


were noted. 


eosin- 


Plasma cells, macrophages, and osteoblasts 
The megakaryocytes were present in 
normal numbers, and platelet formation was normal 

Lymph Node Biopsy 


node was done. 


Biopsy of the left inguinal 
Normal architecture was present, 
and there were large collections of phagocytic cells 
and minimal reticular hyperplasia. Some of the 
macrophages contained pigmented lipid. 

The thrombo- 


cytopenia continued unabated. He had had multiple 


Clinical Course eczema and 


massive subcutaneous abscesses similar to those 


seen in the other cases. Culture of these revealed 
B-hemolytic Staphylococcus pyogenes var. aureus. 
The organism was sensitive to erythromycin, and 
the skin lesions abated on erythromycin therapy. 

Following an episode of diarrhea, skin infection 
and pneumonia, the patient died at 23 months of 
age. Autopsy findings were similar to previous 
observations in above cases. 
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Infections 
(Pneumonia 
or Abscess) 


Platelets Outcome 

30,000 Died, 3 yr.; cerebral hemorrhage 

168,000 (1X) Died, 2 yr.; anemia, “heart failure’ 

28,000 Died; sepsis and thrombosis 

34,000 Died, 1 yr.; postsplenectomy and cortisone 
collapse 

Died, 18 mo.; sepsis and pneumonia 

Died, 32 mo.; herpes simplex 

Died, 23 mo.; sepsis and pneumonia 


1 yr. 
1 yr. 
3 mo. 
3 mo. 


24,000 
14,000 
18,000 


3 mo. 
6 mo. 


Clinical Manifestations 
In Table 1 


features of this syndrome. 


are summarized the clinical 
In all but two 
of the cases, gross melena was present dur- 
ing the immediate neonatal period and was 
the first In 
each of the cases, purpura has presented as 


manifestation of the disease. 


petechiae and was noted early in life. Ec- 
zema was present in each of the cases and 
was similar in its distribution and morpho- 
logical characteristics to atopic dermatitis 
of infancy. Otitis media, pyoderma, and 
pneumonia were the manifestations of in- 
fection regularly observed in these patients. 
The platelet count was pathologically de- 


? 


pressed in every instance, save Case 2, in 


whom only one platelet count was observed. 


Although it was impossible to study this 
case thoroughly, the patient was a sibling of 
a child with the typical clinical and labora- 
tory syndrome, and he himself showed ec- 
zema, purpura, and recurrent infection, with 
early death. We are thus forced to conclude 
that this patient suffered from Aldrich’s 
syndrome, even though the solitary platelet 
count was not decreased. 

The mortality from this disease was strik- 
ing. At the time of this report all seven 
patients have died. Death was due to bleed- 
ing in two instances and to infection in five. 

The consistently repeated pattern of early 
melena, thrombopenic purpura, eczematoid 
dermatitis, and recurrent sepsis indicate that 
each of these patients was suffering from 
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2 
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the syndrome originally described by Ald- 
rich. 

In Figure 1 the characteristic skin rash 
of one of the children with this syndrome 
is illustrated. The rash is characteristically 
distributed over the face, upper arms, and 
legs, with a relative sparing of the abdo- 
men and back. In Figure 2 the character- 
istic multiple abscesses frequently observed 
in these patients are illustrated. 

Figures 3 and 4 summarize the hospital 
course of the disease in Cases 6 and 7. The 
recurrent infections, persistent eczema, 
thrombopenia, and melena are illustrated. 
The failure of cortisone and the combined 
estrogen-progesterone therapy to affect the 
platelet count are apparent in the Figures. 
Some response of the eczema to both corti- 
sone and the estrogen-progesterone regimen 
is indicated. 


Familial Occurrence 
One of the striking characteristics of this 


group of patients is the familial nature of 


CASES ong #2 Cast #5 


this syndrome. In four of our cases, a posi- 
tive familial history was obtained. In Pa- 
tient 7, who was a member of the family 
previously described by Aldrich et al., in 
1954, the genetic characteristics of a sex- 
linked recessive characteristic can now be 
extended along the lines that were originally 
predicted. In Figure 5, Case 7, we have 
used the same numbering system used in 
Aldrich’s pedigree chart and have added 
the members of the large family born since 
that paper was published. In the additional 
data obtained there is excellent fulfillment 
of requirements for a sex-linked recessive 
trait. All of the new cases have been boys. 
Among the offspring of the two women, No. 
16 and No. 24, half of the boys have de- 
veloped the disease, but none of the girls 
have expressed this syndrome. 


In Case 4 of our series, the family his- 


tory was also extraordinary. The pedigree 
revealed that two male cousins of the pro- 
positus and a maternal uncle died of the 


syndrome. In addition, two male cousins 


Cast 


WORMAL MALE 


NORMAL FEMALE 


AFFECTED MALE 


ECZEMA 


RS 


tte 


CASE @ 6 


Fig. 5.—Genetic patterns of families in Cases 1 and 2 (upper left), 3 (upper middle), 4 


(upper right), 5 (middle left), 7 (middle right), and 6 (lower) are presented 


Note in Case 7 


the hatched lines, which indicate the members added to the pedigree originally described by 


Aldrich. 
Krivit—Good 
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suffered from severe eczema but did not 
have purpura, In these generations, none of 
21 women suffered from this disease. 

In one other family, multiple cases, Case 
1 and Case 2 occurred in male siblings. It 
is of interest that a twin of Patient 2 did 
not suffer from the disease; it is thought 
that twin was fraternal. 

Although none of the other members of 
the family in Cases 3, 5, and 6 have been 
affected, all of the patients with this disease 
have been boys. 

In support of the original observation of 
Aldrich, we must conclude from genetic 
analysis of our material that Aldrich’s syn- 
drome is transmitted as a sex-linked reces- 
sive trait. 


Immunological Investigation 


Because of the high frequency of infec- 
tion, the severity of infections when they 
did occur, and the paramount role of bac- 
terial infection in the ultimate death of these 
patients, it was considered worth while to 
evaluate the known mechanisms of defense 
in these children. Consequently, the last 
two children studied for their 
capacity to form agglutinating, complement- 
fixing, neutralizing, and antitoxic anti- 
biotics. y-Globulin concentrations 
evaluated by electrophoretic techniques. The 


were 


were 


phagocytic capacity of the leukocytes and 
their motility was examined.*° The mor- 
phological sequence of events in nonspecific 
inflammation was studied by the method of 


Rebuck.® The concentration of free proper- 
din in the serum was also measured. In 
addition, the morphologic response of the 
bone marrow and regional lymph nodes to 
primary and secondary antigenic stimulation 
was evaluated. Finally, since Giedion and 
Scheidegger * have demonstrated that forma- 
tion of isoagglutinins and certain other anti- 
bodies may be deficient even in the presence 
of normal y-globulin concentrations, the 
blood type of each patient was determined 
and isoagglutinin titers against heterologous 
blood group antigens were measured. 
Antibody Production and Response to 
Specific Antigens —The antigens employed 
and the methods of stimulation were as fol- 
lows, Immunization was provided by two 
injections at 15-day intervals of the follow- 
ing preparations: typhoid vaccine (Wyeth, 
0.5 cc. subcutaneously) into the anterior 
medial aspect of the thigh, mumps vaccine 
( Lilly, 1 cc. intramuscularly ), and diphtheria 
toxoid as combined diphtheria and tetanus 
toxoids with pertussis vaccine ( Dip-Per- 
Tet, Cutter; 0.5 cc. intramuscularly). In 
addition, commercial Lilly poliomyelitis vac- 
cine was injected on four occasions (an ini- 
tial injection at 0 days, second injection 15 
days later, and an additional two injections 
five months later). Serial determinations of 
the response was obtained by blood samples 
taken at weekly intervals for the first month 
after the initial injection. 
ses obtained are sum- 
Patient 7 showed an 


The immune resp 
marized in Table 2. 
adequate formation of agglutinins against 


Taste 2.—Study of Immunological Response in Patients with Aldrich’s Syndrome 


Antigen Injected 


Typhoid agg)utination 
Before 1:80 
After 1:2560 
Mumps complement-fixation 
Before 
After 
Diphtheria antitoxin titration, u/ce. 
Before <0.0075 
After 
Poliomyelitis vaccine 
Before 
After 


Negative 
1:256 


Case 6 


1:2560 


Negative 
13 


<0.01 

<0.01 
I II Ill 
<i4 <14 <14 
<i4 <14 <14 
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typhoid H, O, and B antigens, complement- 
fixing antibodies against mumps, and anti- 
toxic antibodies directed against diphtheria 
toxin. On the other hand, Patient 6 had an 
excellent immune response to typhoid H and 
O antigens but no response to B antigens. 


The serum was anticomplementary, and so 
complement-fixing antibodies 
How- 
ever, no demonstrable response to diphtheria 
toxoid was obtained. In neither patient were 
antibody responses to polio vaccine obtained. 


tests for 


against mumps were unsuccessful. 


Fig. 6.—Electrophoretic serum patterns of patients with Aldrich’s syndrome. 4, Case 3. B, 


Case 4. C, Case 5. D, Case 6. E, Case 7. 


Krivit— Good 
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TaBLe 3.—Serum Protein Fractionation in Patients 
with Aldrich’s Syndrome 


Globulins * 
Albumin * 
(3.940.5) (0.240.1) ©.6+40.1) (©.940.2) (1.1+40.3) 


1.7 0.5 10 1.2 
3.6 0.2 1.2 
1.8 0.4 10 
3.3 0.2 0.8 
3.7 0.3 0.7 


* Numbers in parentheses are normal values. 


y-Globulin.—In Figure 6 are illustrated 
electrophoretic patterns on five of these pa- 
tients, and in Table 3 are summarized the 
data on composition of the serum proteins 
in each case. In none were any of the pro- 
tein fractions absent or grossly deficient 
from the sera. Four of the five, however, 
had a slight increase in the y-globulin frac- 
tion, and all four of these also had a relative 
and absolute increase in the a: component. 
It seems clear that the susceptibility of these 
patients to infection cannot be explained on 
the basis of a y-globulin deficiency. 

Studies of the Motility of Leukocytes.— 
In another effort to evaluate defense func- 
tion in these patients, the migratory capacity 
of the leukocytes was observed by the tech- 
nique of Martin et al.,° as previously modi- 
fied in our ‘aboratory.* 

Patient 6 showed the same magnitude of 
migration of leukocytes from the buffy coat 
when the patient’s cells were kept with the 
patient’s own plasma, when patient's cells 
were combined with control plasma, when 
control cells were placed in patient’s plasma, 
and when control cells were kept in control 
plasma. In the case of Patient 7, exactly 
the same results were obtained, except that 
when the patient's cells were combined with 
control plasma the total migration of leuko- 
cytes was approximately three times farther 
than in any other No ex- 
planation for this abnormal observation was 


combination. 
apparent. Results of the study are sum- 
marized in Table 4. 

Surface Phagocytosis by Neutrophils.— 
Phagocytic capacity of neutrophils are sum- 
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TaBLe 4.—Pierce-Martin Study of Migratory 
Capacity of Leukocytes in Patients 
with Aldrich’s Syndrome 


Test System 


Patients’ cells, patients’ plasma 
Patients’ cells, control plasma 
Control cells, patients’ plasma 
Control cells, control plasma 
Average migration of normal leu- 
kocytes (20 determinations) 


* Figures indicate millimeters of migration per 8-hour period. 
marized in Table 5. In these tests, the ca- 
pacity of the patient’s cells in the patient's 
own plasma were compared to the phagocytic 
activity of the patient’s cells in normal 
plasma, of normal control leukocytes in con- 


Taste 5.—Study of Surface Phagocytesis by 
Leukocytes of Pneumoccocus (Rough) in 
Patients with Aldrich’s Syndrome 


Test System 


Patients’ cells, patients’ plasma 
Patients’ cells, contro] plasma 
Control cells, control plasma 
Control cells, patients’ plasma 


* Carried out at different time with different rough strain 
pneumococcus. 
t Mean number of pneumococci phagocytized per cell, 


trol plasma, and of normal control cells in 
the patient's plasma. Phagocytosis of a 
rough strain of Type I pneumococci was 
evaluated by a method previously described. 
In neither case was a deficiency of phago- 
cytic capacity or an excessive phagocytosis 
observed. 

Morphology of the Inflammatory Re- 
sponse.—The capacity of Patients 6 and 7 
to develop a nonspecific inflammatory re- 
sponse was studied by the method of Re- 
buck. With this system both patients 
showed the initial migration of histogenous 
mononuclear cells into the area of inflam- 
mation and the appearance of polymorpho- 
nuclear leukocytes at the inflammatory site 
within one hour after trauma to the skin. 
These changes were succeeded in turn by 
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the appearance of hematogenous lympho- 
cytes or monocytes in the exudate within 
six hours after trauma and by the pro- 
gressive development of these cells to 
hematogenous macrophages by the time of 
the 14-hour sample. No significant differ- 
ence between the patients of this group and 
normal persons studied in this manner was 
observed. 

Free Concentration in the 
basis for in- 


Properdin 
Serum.—Another 

creased susceptibility to infection which was 
considered in these patients was the serum 
Summarized in 


possible 


properdin concentration, 
Table 6 are compared values of free proper- 


Normal range. 2-10 


* The late Dr. Louis Pillemer determined properdin concen- 
trations and supplied mean values and ranges obtained in nor- 
mal persons. 


din observed in the serum of all patients and 
those obtained in normal persons, As may 
be seen in the Table, the properdin values 
in the two patients studied fell well within 
the normal limits obtained in Dr. Pillemer’s 


laboratory. 


Krivit—Good 


Antigenic 
stimulation 


Lymph Node Response to 
Stimulation.—A fter 
with typhoid paratyphoid antigen, two of 
the patients were given injections subcuta- 
neously into the anterior medial aspect of 
the right thigh of 0.5 cc. of commercial 
typhoid A and B vaccine (Wyeth). Four 
days later the right inguinal lymph nodes 
draining the areas of injection were excised. 
Imprints of the nodes were made, and sec- 
tions were stained with hematoxylin and 
eosin and with methyl green-pyronin. These 
nodes showed a thick active cortex con- 
taining both primary and secondary nodules. 
In addition, the medullary cords were filled 
with clusters of plasma cells. Thus, the 
morphological response to antigenic stimula- 
tion was found to be no different from that 
The plasma- 


previous 


observed in normal persons. 
cytic response of the regional lymph nodes 
is illustrated in Figure 7 (methyl green- 
pyronin ). 

Measurement of Natural lsoagglutinins.— 
The blood type of each patient was deter- 


mined and isoagglutinins measured against 
heterologous blood group. The antibodies 
were sought in standard saline dilutions. As 
is shown in Table 7, all of these patients 
were of blood Groups A and B. None of 
the patients studied possessed isoagglutinins 


Fig. 7—Lymph node re- 
sponse to antigenic stimula- 
iion following typhoid A and 
B injection (methyl green- 
pyronin stain). Note clusters 
of plasma cells. 


—— 
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Tasie 7.—Natural Isoagglutinins in Patients with 
Aldrich’s Syndrome and Controls 


Isoagglutins 


Blood 


Case Group Anti-A Anti-B 
Negative 
Negative 

Negative 


1:2 


Negative 


1:10 
1:10 


ANS 


against heterologous blood group antigens 
above a titer of 1:2. 

As a control the natural isoagglutinins 
were determined in 13 other infants and 
children who had blood Group A. The age 
ranged from 7 months to 36 months. Two 
of these had no isoagglutinins, and five had 
titers of 1:5 or less. In two blood Group 
B patients, natural isoagglutinins were 
found. 


Studies of Adrenal Functions 


Since it is possible that disturbances in 
adrenal function might be associated with 
enhanced susceptibility to infection, a study 
of adrenal function was made with these 
patients. In Patient 6 the fasting plasma 
level of 17-hydroxycorticosteroid, measured 
by the method of Nelson and Samuels, was 
9.2ug. per 100 cc. on one occasion. Two 
hours after corticotropin (ACTH) injec- 
tion, the circulating 17-hydroxycorticoster- 
oid level was 43g. per 100 cc. In Patient 
7 a fasting level of 17-hydroxycorticoster- 
oid was 15.lug. per 100 cc.; four hours 
after intramuscular injection of 25 units of 
corticotropin (ACTH), the level reached 
49.5ug. per 100 cc. The 24-hour urinary 
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excretion of 17-ketosteroids was 0.5 mg. per 
24 hours; the urinary excretion of 17- 
hydroxycorticosteroids measured 2.8 mg. 
per 24 hours. We interpret these meager 
data as being consistent with the view that 
adrenal function in these patients is nor- 
mal. 


Platelet Studies 


The platelet counts in the peripheral blood 
were uniformly low. Bone marrow studies 
revealed at least a normal number of mega- 
karyocytes in all samples. In most of the 
patients the morphology of the megakaro- 
cytes and platelet production by these cells 
appeared to be normal. In one patient, Pa- 
tient 4, a developmental arrest of the mega- 


karyocytes was described. No _ platelet 


agglutinins could be demonstrated in the 
serum upon study in our laboratories, and 
Dr. Tullis * performed platelet agglutinin 
studies by his technique, which he also re- 
ported as being negative in Patients 6 and 7. 


Pathology 


Lymph node and skin biopsy specimens 
and spleen and autopsy material were avail- 
able from five of the seven reported cases. 
In each of the cases, the lymph nodes dem- 
onstrated a nonspecific generalized benign 
hyperplasia. The reticulum was increased in 
amount, and there was marked proliferation 
of primary and secondary follicles. In the 
spleen and lymph nodes, evidence of eryth- 
rophagocytosis was present, but there was 
only minimal sinusoidal engorgement with 
red cells. No massive infiltration of sheets 
or nodules of mononuclear cells was seen, 
and the architecture of the lymphoid tissues 
was preserved. It was the conclusion of 
the pathologist that the lymphoid tissue did 
not reveal evidence of malignant reticulo- 
endothelial disease such as is observed in 
Letterer-Siwe’s disease, Hand-Schuller 
Christian’s disease, and related disorders. 
The morphological description of the lym- 


*Dr. James Tullis, Blood Preservation and 
Characterization Laboratories, Harvard University, 
Cambridge, Mass. 
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phoid tissue in each instance was “benign 
lymphoid hyperplasia.” 

Skin biopsy revealed no nodular mono- 
nuclear type infiltration but rather evidence 
of marked inflammatory reaction and hemor- 
rhage of nonspecific type. Minute super- 
ficial abscess formations were sometimes 
present. 

Examination of the thymus revealed no 
characteristic abnormalities. 

In one patient, Patient 3, who died of 
staphylococcal sepsis, thrombotic lesions 


were found in the small arterioles in the 
kidneys, lungs, and pancreas. These lesions 


were reminiscent of those observed in 
thrombotic thrombocytopenic purpura. In 
one of the other patients, a single throm- 
botic lesion of the same type was observed 
in a small arteriole of a cervical lymph node 
obtained at biopsy. 

The other findings on the autopsy studies 
reflected the pulmonary and generalized in- 
fections of which these patients died. 


Comment 


The clinical association of thrombocyto- 
penia, eczema, and recurrent infection has 
been previously described by Aldrich, 
Steinberg, and Campbell'; Huntely and 
Dees,? and Wolff and Bertucio.* The com- 
mon clinical features in these cases, the 
evidence of a sex-linked recessive hereditary 
pattern, the inordinate susceptibility to in- 
fection, and the almost uniformly fatal 
outcome suggest that this is a definite syn- 
drome. 

The presence of blood per rectum has 
been the first abnormality noted in five of 
the seven patients presented here. This 
presenting symptom was not mentioned in 
the case reports of Huntely and Wolff but 
was observed in the cases described by 
Aldrich. The presence of petechia in the 
first two to three months of life would sug- 
gest that these hemorrhagic episodes are 
usually the original signs of this disorder. 

The thrombotic lesions present in two of 
the patients studied are intriguing as a 
possible cause for the platelet deficiency. In 
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Patient 3 these were generalized enough to 
have been of significance in the utilization of 
the platelets, but it seems likely that the 
thrombotic process occurred during the last 
several days of life of this patient and was 
a consequence of the terminal sepsis, It 
seems unlikely that the process resulting in 
these lesions was present during the long 
clinical course in this patient without pro- 
ducing overt renal disease and renal paren- 
chymal failure. The thrombotic lesion in 
Patient 5 was confined to only one lymph 
node and can hardly be considered to be of 
significance as a process responsible for the 
low platelet levels. 

The eczema observed in these patients is 
similar to infantile atopic eczema in many 
respects. The areas of predilection are the 
same and the appearance of lesions do not 
differ significantly from those observed in 
atopic eczema. Furthermore, skin tests for 
sensitivity were frequently positive for 
wheat, eggs, and milk. However, the failure 
of elimination diets to alter the course or 
even the skin lesions of these patients is 
evidence against the hypothesis that allergy 
to cow's milk plays an important role in this 
disease. The observation of Huntely and 
Dees that the patients having this syndrome 
who have been subjected to splenectomy 
often die suddenly from sepsis dramatically 
emphasizes the increased frequency and 
severity of infection in these cases. Simi- 
larly, our patient whom we splenectomized 
at 8 months of age died from an apparently 
overwhelming infection two months later. 
The consistency of this pattern in other re- 
ported cases in conjunction with the in- 
creased frequency of infections, even in the 
nonsplenectomized patients, made us reluc- 
tant to perform splenectomy in these pa- 
tients and directed our attention to the 
defense mechanisms. An extensive study of 
known mechanisms of defense against infec- 
tion, however, was revealing only in that 
these patients lacked isoagglutinins against 
heterologous blood group cells. The uni- 
form lack of isoagglutinins may be an 
immunological anomaly in these patients 
which will require further investigation. 
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The observations of Giedion and Scheideg- 
ger’ indicating that congenital anomalies 
in immunological mechanism may occur in 
the presence of normal serum concentra- 
tions of y-globulin suggest that further stud- 
ies of the serums of these children with 
use of the immunoelectrophoretic technique 
may be fruitful. This observation must be 
interpreted with caution, since Hitzig* has 
observed that the B2A and B,M globulins 
which were associated with the absence of 
isoagglutinins in Giedion and Scheidegger’s 
study are normally lacking in young infants. 
All of these patients had normal or in- 
creased concentrations of y-globulin. The 
last two patients had normal concentration 
of properdin, formed antibody, and plasma 
cells in response to antigenic stimulation 
and possessed normal leukocytes capable of 
known migration, phagocytosis, and par- 
ticipation in the inflammatory response. 

The use of progesterone and estrogen, 
according to the regimen suggested by 
Good” for treatment of epidermolysis 
bullosa, produced significant improvement 
in the skin disease but had no effect on the 
thrombopenia. The regimen was not tried 
for a sufficient time to determine whether or 
not it had any effect on resistance to infec- 
tion, 

As we studied these cases, a similarity 
to the syndrome of nonlipid histocytosis 
or Letterer-Siwe’s disease frequently came 
to mind. However, critical comparison of 
the two syndromes revealed consistent dif- 
ferences. For example, disease in our pa- 
tients regularly began with melena in the 
neonatal period, a manifestion which is 
both uncommon and of late occurrence in 
Letterer-Siwe’s disease. Our patients had an 


atopic type of dermatitis and never had the 


maculopapular 
Further, 


characteristic hemorrhagic 
rash of Letterer-Siwe’s disease. 
the lymphadenopathy, splenomegaly, and 
osseous lesions of the malignant reticuloen- 
dothelioses were not seen in our patients. 
Finally, the strongly positive family history 
in our cases does not occur in Letterer- 
Siwe’s disease, and the pathology of the 
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lymphoid tissue is entirely different in the 
two syndromes. 


Summary 


The clinical, hematological, and patho- 
logical characteristics in Aldrich’s syndrome 
(thrombocytopenia, eczema, and infection) 
are reviewed, and seven new cases are pre- 
sented. All of our patients were boys; the 
syndrome appears to be transmitted as a 
sex-linked recessive trait. 

The typical onset of melena in the neo- 
natal period was noted in five of the affected 
children. 

The persistent thrombocytopenia and nor- 
mal numbers and morphology of megakaryo- 
cytes was observed. Peripheral and 
marrow eosinophilia was noted. Further, 
the bone marrow examinations, except for 
revealing a mild plasmacytosis and toxic 
changes among the neutrophils, were normal. 
Nonspecific inflammatory changes were 
noted in the skin and lymph node biopsy 
specimens. However, postmortem material 
in Patient 3 and lymph node biopsy in 
Patient 5 revealed multiple thromboses of 
small arterioles. 

A fatal outcome was noted in all of the 
patients despite cortisone and corticotropin 
(ACTH) therapy followed by splenectomy 
in one patient and despite multiple types of 
antiallergic therapy in the others. 

Because of the frequency and severity of 
infections noted, an investigation of de- 
fense mechanisms was made. This revealed 
no clear evidence of deficiency of the im- 
mune response to most antigens. The iso- 
agglutinins were regularly absent in these 
children. y-Globulin levels were normal or 
slightly elevated. Properdin levels were 
normal. Leukocyte function in the inflam- 
matory reaction, migration, and phagocytosis 
were within normal limits. 

The etiology of the thrombocytopenia was 
studied. No platelet agglutinins were noted. 
Normal production of platelets was ap- 
parent. The thrombocytopenia did not 
demonstrate any relation to the course of 
the eczema. 
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ALDRICH’S SYNDROME 


Adrenal steroid physiology was studied, 
and normal circulating plasma 17-hydroxy- 
corticosteroids were present. Also the re- 
sponse of 17-hydroxycorticosteroids levels 
to stimulation with corticotropin were 
normal. 

All attempts at treatment of the disease 
have been unsuccessful, though both ad- 
renal steroid therapy and systemic treatment 
with estrogen and progesterone ameliorated 
the eczematoid processes. 

Department of Pediatrics, University of Min- 
nesota Medical School (14). 
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Familial Addison’s Disease 


Case Reports of Two Sisters with Corticoid Deficiency Unassociated with 


Hypoaldosteronism 


THOMAS H. SHEPARD, M.D., Seattle; BENJAMIN H. LANDING, M.D., Cincinnati, and 


DAVID G. MASON, M.D., Seattle 


Although familial Addison’s disease has 
been previously reported, it is usually asso- 
ciated with hypoparathyroidism or with 
congenital adrenal hyperplasia. Familial 
Addison's disease by itself is rare. Recent 
case reports by Whitaker et al.’ and 
DiGeorge and Paschkis * have reviewed the 
subject of hypoparathyroidism and Addi- 
son’s disease. The Addisonian-like aspect 
of the familial disease, congenital adrenal 
hyperplasia, has been reviewed by Iversen,® 
Grumbach and Wilkins,* and Childs et al.° 

Reports of familial Addison's disease 
have been reviewed. Fleming and Miller ® 
and Croom,’ in 1900 and 1909, respectively, 
reported family members who were weak 
and pigmented and who were felt on the 
basis of clinical observation to have Addi- 
son's disease. Rolleston * mentions the syn- 
drome as occurring in two sisters. Smith 
and Higgins® diagnosed the disease in two 
brothers because of pigmentation and de- 
creased serum sodium. Wakefield and 
Smith ™ reported an excessively pigmented 
man who at autopsy had adrenal atrophy, 
possibly secondary to “vascular degenera- 
tion” of the anterior pituitary. A number 
of his relatives were hyperpigmented but 

Submitted for publication June 23, 1958. 

The aldosterone determinations were supervised 
by Dr. John Leutscher, and the blood corticoid 


determinations were supervised by Dr. Vincent 
Kelly. Dr. Richard Koch made available the initial 
laboratory studies performed in Case 2. 

Department of Pediatrics, University of Wash- 
ington School of Medicine (Dr. Shepard) ; Depart- 
ment of Pathology of the Children’s Hospital 
and Children’s Hospital Research Foundation, 
University of Cincinnati College of Medicine (Dr. 
Landing), and Department of Pathology, Provi- 
dence Hospital (Dr. Mason). 
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healthy. Briggs et al."’ reported two broth- 
ers with pigmentation, salt craving, and a 
chemical picture suggestive of hypoadrenal- 
corticism. At autopsy one of these patients 
revealed cortical atrophy but the pituitary 
was normal. 

This report is of two sisters who in their 
second year of life developed hyperpigmen- 
and later convulsions. 


tation, weakness, 


One child was studied by postmortem exam- 
ination, and the other, who is living, is 
reported from the aspects of clinical and 


laboratory diagnosis. Particular emphasis 
has been placed on the presence of mineral- 
corticoid activity in the absence of other 
corticoid activity, an unusual finding in 
patients with Addison’s disease. 


Report of Cases 


Case 1.—This girl died at 30 months of age, 
after the onset of hyperpigmentation, weakness, 
and convulsions. Detailed clinical studies were not 
carried out. 

She was entirely well until the age of 10 months, 
when recurrent attacks of tonsillitis commenced. 
After the first year she had a gradual onset of 
muscular weakness and increasing pigmentation. 
When she was 19 months of age a tonsillectomy 
was performed, after which she was treated be- 
cause of coma and dehydration. From this time 
on she began to have convulsions associated with 
fever. At the age of 2 years she was readmitted 
to the hospital in a comatose state after an attack 
of gastroenteritis. After six days of fluid therapy 
she recovered. A lumbar puncture performed on 
the first hospital day revealed no increase in cells 
or protein. During the next six months she became 
so weak that she was unable to walk. Finally, 
when she was 30 months of age, she was readmitted 
with convulsions and coma and she died within 
12 hours. 
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The convulsions could not definitely be as- 
sociated with fasting. Serum electrolytes were 
not measured, and no special adrenal function tests 
were done. She had never had craving for salt. 

The parents remarked that the time and sequence 
of onset of the pigmentation, weakness, and con- 
vulsions were remarkably similar to those of her 
sister (Case 2). Both children were large for 
their age. 

Autopsy Findings—Gross Description: The 
body was that of a well-developed well-nourished 
white girl. The body length was 104 cm. (normal 
91.4 cm.) and the body weight, approximately 16.5 
kg. The lips were cyanotic and dry. The thyroid 
was not enlarged. The external genitalia were 
those of a normal female child. The extremities 
showed no masses or deformities. The skin was 
dark bronze in color. There was a 1.9 cm. layer 
of yellow lobulated subcutaneous fat present at 
the level of the umbilicus. There was some 
enlargement of mesenteric lymph nodes; examina- 
tion of the other peritoneal structures revealed 
their size, location, and consistency to be normal. 
The pelvic viscera were also unremarkable. «The 
heart appeared normal, and the left ventricle 
measured 0.4 cm. in average thickness. The brain 
was grossly and microscopically within normal 
limits. Both the right and the left adrenal glands 
were difficult to identify, They had a slightly 


purple-gray color and were extremely thin and 
membranous, They were “shell-like” and resembled 
the connective tissue in the surrounding area. 
Only a fine line of cortical tissue was evident. 


The weights of the organs were as follows: 
Normal 
Gm. (for Her Height), Gm. 
Heart 80 73 
Lung, R. 190 


Shepard et al. 


Lung, L. 

Kidney, R. 

Kidney, L. 

Spleen 

Liver 

Thymus 

Brain 

Adrenals (Unable to weigh) 2-7 

Adrenal Glands: Sections of the adrenal glands 
showed marked atrophy of cortical tissue (Fig. 1). 
The capsule was relatively thick and was of 
fibrous composition. Only occasional clumps of 
cortical cells remained in the zona glomerulosa. 
All cells of the zonae fasiculata and reticularis 
were absent. Chromaffin cells of the medulla were 
present and, in fact, appeared fairly abundant 
and well preserved. Between this tissue and the 
few cortical cells remaining there were a few 
pigment-laden macrophage cells and in some areas 
fair quantities of loose, and at times compact, 
fibrous connective tissue. Engorged capillaries and 
a few minute foci of hemorrhage occurred here. 
The central vein was not thrombosed. 

Enlarged Lymph Nodes: Sections showed only 
hyperplasia. 

Lungs: Sections showed extensive homogeneous 
pink edema fluid in alveoli and sometimes in in- 
terstitial tissue between lung lobules, as well as 
intense engorgement of capillaries. There was 
no pneumonitis. 

Spleen: Sections showed only follicular hyper- 
plasia of Malpighian bodies. 

Pituitary Gland: The pituitary, in hematoxylin- 
and-eosin-stained sections, was largely composed 
of small cells with pale cytoplasm, more opaque 
and more abundant than that of true chromophobe 
cells, indicating that the dominant cell was a small 
amphophil. These cells did show variation in 


Fig. 1 (Case 1).— His- 
tology of adrenal cortex. 
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Fig. 2 (Case 1).—His- 
tology of anterior pitui- 
tary. 


nuclear size and shape, but none of the cells were 
truly “hypertrophic amphophils.” In hematoxylin 
and eosin sections and with the phosphotungstic 
acid-hematoxylin stain a small number of acidophil 
cells was demonstrated, and rare basophil cells 
were seen in sections stained by the periodic acid- 
leukofuchsin, direct aldehyde-fuchsin, and sulfuric 
acid-permanganate aldehyde-fuchsin procedures. No 
cells with cytoplasmic character suggesting that 
of Crooke’s hyaline change were seen. Posterior 
pituitary was not available for microscopic study. 
No evidences of inflammation, fibrosis, or other 
acquired destructive seen in the 
pituitary. 

Case 2.—The sister of Patient 1 was in good 
health until the age of one year, when she had 
the gradual onset of hyperpigmentation and weak- 
ness later followed by convulsions. 
Laboratory tests supported the diagnosis of Ad- 


process was 


which was 
dison’s disease, but no electrolyte abnormality was 
present 

The pregnancy and delivery were normal except 
for a mild preeclampsia. The birth weight was 
3,550 gm. A twin boy has been entirely well. 
A daughter by the mother’s first had 
acute rheumatic fever, but otherwise the 
history is not remarkable. From the age of 18 
months her weakness was pronounced and _ her 
unsteadiness caused her to crawl when climbing 
Although her parents 


husband 
family 


or descending the stairs. 
were fairly dark skinned and of Italian extraction, 
her pigmentation was much more marked. When 
she was 3 years of age an uncomplicated tonsil- 
lectomy was performed because of recurrent tonsil- 
litis. 

At the age of 3 years 4 months, after a 
two-day automobile trip during which she subsisted 
mostly on candy bars, she became listless and 
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complained of abdominal pain. While in a_ hos- 
pital waiting room she became unconscious and 
At that time the blood sugar 


studies in 


had a convulsion. 
was 10 mg. %. Pertinent laboratory 
another hospital revealed that the electrolytes were 
constantly normal, but she failed to show any 
eosinophil, blood corticoid, or urinary 17-ketosteroid 
response to daily administration of intramuscular 
corticotropin (Table 1). Oral (total 


dose 12.5 mg.) resulted in an increase in 


cortisone 


daily 


Taste 1.—Steroid Values 


Blood 
Corti- Urinary 
Aldos- 
terone 


br. 


Urinary 
coids,* 17-Keto- 

Age, ue/ steroids, 

Yr. 100 Ml. Mg/24 hr. 


Treatment and 
Comment 


34/12 3.4 None 
6.2 5 After 3 days of I. M. 

corticotropin 

No oral cortisone for 12 
hr 

After 4 hr. of I. V. 
corticotropin (noon) 

After 7 days of I. V. 
corticotropin 

Average Na intake 

2d day of Na-free diet 

While receiving 50 mg. 
of I. M. cortisone q. 
3d. 

After 7 days of I. M. 
corticotropin 

No therapy for 2 wk. 

After 4 hr. of V. 
corticotropin (noon) 

After 6 days of I. M. 
corticotropin 


3 6/12 


3 10/12 


47/12 


411/12 


* Specimens drawn between 8 and 9 a. m. unless otherwise 
noted. 
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strength and slight fading of the hyperpigmenta- 
tion 

She had at no time had salt or carbohydrate 
craving. There had never been any dizziness 

She was first seen by one of us at the age of 
3 vears 5 months, one month after institution of 
She was chronically ill and 
The blood 
was 84/0 in the supine and 70/0 in the sitting 
The 
She was of average height for a 4% 


cortisone therapy. 


deeply pigmented (Fig. 3) pressure 


position measurements are recorded in 
Table 2. 
year-old girl. Her proportions as judged by facial 
maturation and lower segment length were more 
advanced and closer to those of a 7- or 8-year-old 
girl. The trunk appeared long and narrow, due 
in part to the smallness of her pectoralis muscles. 


Her grip was weak. The subcutaneous fat was 
less than average for her size but of good turgor 
The skin was dark brown in all The 


knuckles, gums, and creases in the palmar sur- 


areas. 


Shepard et al. 


Fig. 3 (Case 2).—A, 
hyperpigmentation while 
on oral cortisone, 12 mg. 
per day, B, lack of hyper- 
pigmentation while re- 
ceiving cortisone, 50 mg. 
intramuscularly every 
third day. 


There 
was no sign of oral or skin moniliasis, Her sexual 
development was normally immature, and the 
clitoris was approximately 0.4 cm. in length 

On July 1, 1956 (age 3 years 6 months), while 
still ingesting 12.5 mg. (two 5 mg. and one 2.5 


faces of the hands were deeply pigmented 


TasLe 2—Physical Examination Data 


Case 1 
Age 26/12 
Height 104 em. (L 97) * 
Weight 16.5 kg. (90th) * 
Span 
Lower seg. 
Head cir. 
Chest cir. 
Abd. cir. 


410/12 
106.4 em. (97%) * 117 om. 
16.3 kg. (75%) * 19.7 kg. 
106 em. 
51.8 cm. 
cm. 
‘4 em. 
52 em. 


54.9 cm. 
0.5 em. 
57.0 em. 
53.0 em. 


* Refers to percentile standing according to data of Stuart and 
Meredith. '* 
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A. M. 


mg. doses) of cortisone daily, she had a generalized 
convulsion associated with the onset of fever and 
sore throat. The seizure occurred approximately 
15 minutes after ingestion of a cup of cocoa. A 
blood sugar specimen was not obtained. 

During the hospital admission that followed, 
certain additional laboratory work was obtained. 
The heart size was normal radiographically, and 
no calcifications were seen in the abdomen. The 
tuberculin and histoplasmin skin tests were nega- 
tive. An average osseous development of four 
years was suggested by the presence of the fol- 
lowing epiphyseal centers: proximal fibula, patella, 
all three cuneiforms, and four carpal centers. The 
epiphyseal centers of the proximal radius, 
trapezium, scaphoid, and greater trochanter were 
absent. The serum electrolytes, blood urea, 
nitrogen, calcium (10.1 mg. %), phosphorus (5.3 
mg. %), alkaline phosphatase (11.3  Bodansky 
units), and several fasting blood sugars 
normal, The protein-bound iodine was 9.3ug. per 
100 ml. of plasma. 

Studies to determine the function of the adrenal 
cortex as regards production of 17-hydroxycorti- 
costerone (Compound F) were carried out one 
day after omitting the small oral dose of cortisone. 
The glucose tolerance curve and two insulin toler- 
ance curves are represented in Figure 4. The 
Robinson-Power-Kepler test * was positive in that 
her night urine volume (124 ml.) exceeded the 
highest hourly urine volume (109 ml.) following 
the water load. The electrolyte portion of the 
test was within normal limits (Factor A=95). 
Blood corticoids were zero before and after 
intravenous corticotropin and after six days of 
intramuscular corticotropin (40 units per day) 
(Table 1). During the six days of corticotropin 
the blood eosinophils did not drop (166 per cubic 
millimeter on the sixth day). 


were 


Because she had never had salt craving or 


abnormal serum electrolytes 
aldosterone could be studied in detail without fear 


the production of 


Glucose Tol. Test 1.75 gm./kg. 
0.05 Insulin/kg. 1.V. 
0.1 Insulin/kg. IV. 
40 90 
Minutes 
Time 


0 


Fig. 4—Glucose and insulin tolerance tests. 
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of crisis. Consequently she was placed on a 
sodium-free diet for six days. At the end of this 
period her serum sodium had dropped to 128 mEq 
per liter and her urinary sodium, to 2 mEq. per 
liter; no untoward effects occurred. The total 
urinary aldosterone four months later while she 
was on a regular diet was 2.7y¢g., and on the second 
day of a sodium-free diet it was 7.9yg. 

On discharge from the hospital she was placed 
on intramuscular cortisone, 50 mg. every third 
day (16.6 mg. per day). Four days after this 
regimen was started she again had a generalized 
tonic convulsion 15 minutes after a breakfast of 
sugar, milk, and cereal. On admission to the 
hospital her blood sugar was 112 mg. %. 

During the past 22 months she has received 
50 mg. of cortisone intramuscularly every third 
day and has encountered several respiratory infec- 
tions without unusual symptoms. The mother adds 
additional oral cortisone during these periods. 
After the change from 12.5 mg. of oral cortisone to 
the present intramuscular dose, the hyperpigmenta- 
tion completely cleared (Fig. 3), and her strength 
and activity became normal. The Robinson-Power- 
Kepler water test was normal while this dosage 
was maintained. In addition, with the increase in 
dosage the systolic blood pressure went up to the 
range of 100-110 from 80-85 mm. Hg. She was 
given a one-week course of corticotropin (40 mg. 
gel q. d.) while the intramuscular cortisone was 
continued. An unexplained rise of the 8 a. m. 
blood corticoids from 4.8 per 100 ml. of plasma 
before the start of corticotropin to 1384 on the 
seventh day was observed. 

Because of the rise, cortisone was discontinued 
for six weeks when she was 4 11/12 years of age. 
The blood corticoids remained zero after 40 units of 
intravenous corticotropin (ACTH), and after six 
days of intramuscular corticotropin. In addition, 
weakness, hyperpigmentation, hypotension, and 
weight loss reappeared. Accordingly, cortisone was 
restarted. 

With use fluorochromed rabbit antihuman 
y-globulin, antiadrenal antibody in the patient's 
serum was not demonstrated. 


of 


Comment 


It is very probable that these two sisters 
illustrate the same disease process. Because 
of the rarity of idiopathic juvenile Addi- 
son’s disease, it is almost inconceivable that 
two cases would occur by chance in the 


same family. Their clinical histories are 
similar in that the state of health during 
the first year was normal and the gradual 
onset of pigmentation and muscular weak- 
ness occurred in the second year. The ab- 
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sence of salt craving and the convulsions 
are also identical. Both girls were abnor- 
mally tall. In addition, the autopsy findings 
in the older sister correspond closely with 
what would be expected in the younger 
sister on the basis of her clinical studies. 
Accordingly, the discussion to foilow will 
be based on the assumption that they have 
the same disease process. 

For the sake of clarity, the adrenal cortex 
can be discussed in regard to three special 
activities: (a) aldosterone, (b) corticoid, 
and (c) androgen. These children do not 
have the classical form of Addison’s disease 
in that the electrolyte-regulating mechanism 
(aldosterone) of the adrenal cortex is func- 
tioning. There was, however, clear-cut evi- 
dence of corticoid deficiency. Androgenic 
activity cannot be completely evaluated at 
this age. 

(a) Aldosterone Activity.—The ability of 
the younger sister to conserve urinary so- 
dium and the presence of normal urinary 
aldosterone, coupled with the presence of 
the remaining zona glomerulosa in the older 
sister, suggests that the electrolyte-regulat- 
ing ability is still present. The presumptive 
evidence that the glomerulosa is related to 
electrolyte regulation was developed in ani- 
mals by Deane ™ and by Sanger and Stack- 
Dunn,"* and similar conclusions have been 
reached for man. In addition, atrophy of 
the zonae fasciculata and reticularis fails to 
occur in hyperaldosteronism.” 

(b) Corticoid Activity—Corticoid defi- 
ciency was demonstrated in Patient 2 by 
the inability of corticotropin to increase 
blood corticoid.'* Failure of gluconeogenesis 
was probably the cause for her original 
hypoglycemic convulsion. The two subse- 
quent convulsions cannot be adequately ex- 
plained by this mechanism because she had 
recently ingested carbohydrate. Her blood 
glucose response to intravenous insulin was 
normal, The muscular weakness and hypo- 
tension might also be a result of the lack of 
17-hydroxycorticosterone. The presence of 
hyperpigmentation is thought to be caused 
by an increased secretion of melanocyte- 
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stimulating hormone, which is increased 
along with corticotropin in response to ab- 
normally low levels of blood corticoid.'* 
The presence of a positive water test may 
also suggest corticoid deficiency, whereas 
the normal electrolyte factor (Factor A) 
suggests normal aldosterone activity. This 
dichotomy has recently been studied by 
MacLean et al. in hypophysectomized 
human beings. Corticoid administration in 
physiological dosage caused fading of the 
pigmentation and a normal water-load diu- 
resis response in the patient under discus- 
sion. The response of the blood corticoids 
to corticotropin only while she was receiving 
intramuscular cortisone is not easily ex- 
plained. It is possible that the corticotropin 
mobilized cortisone from the intramuscu- 
larly administered depot. This point is be- 
ing further investigated in other Addisonian 
patients. 

(c) Androgen.—Androgen production 
cannot be measured adequately during child- 
hood because none of the secondary sexual 
characteristics are present and the urinary 
17-ketosteroids are too low to measure 
accurately. The younger child failed to in- 
crease 17-ketosteroid output when given 
corticotropin. 

The disease picture in these two patients 
can be differentiated from classical hypo- 
pituitarism with secondary hypoadrenalism. 
In both children there was excess growth, 
and in the younger the serum protein-bound 
iodine was slightly elevated. Neither had 
any symptoms or signs suggesting second- 
ary hypothyroidism, and the presence of the 
anterior pituitary was demonstrated in the 
older girl. Associated hypoparathyroidism 
and moniliasis may develop subsequently, 
but to date there are no signs of these 
disorders. The adrenogenital syndrome 
with sodium deficiency has been excluded 
by repeatedly normal urinary 17-ketosteroids 
and the absence of virilization, as well as by 
the finding of adrenal atrophy in Patient 1. 
The preservation of aldosterone activity 
with absence of corticoid activity is the 
usual finding in hypopituitarism **** and 
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has been observed in rats by Sanger and 
Stack-Dunn."® 

Significance of the Pituitary Findings.— 
The chief histological findings in the pitu- 
itary gland of Patient 1 were marked 
decrease of both basophil and acidophil cells, 
with diffuse hyperplasia of small amphophil 
cells. There was no evidence of any hypo- 
thalamic damage, either on direct examina- 
tion in Patient 1 or on clinical grounds 
in Patient 2. 

Current evidence suggests that acidophils 
produce growth hormone and prolactin and 
that basophil cells produce the remaining 
pituitary trophic hormones. Gigantism is 
usually associated with acidophil hyper- 
plasia, and Cushing’s disease is at times 
associated with basophil adenomas. Purves 
and Griesbach ™ have elaborated evidence 
that basophil cells produce follicle-stimu- 
lating hormone, luteinizing hormone, and 
thyrotropic hormone, and Marshall *° has 
shown that fluorescein-labeled antibody to 
corticotropin differentially stains the baso- 
phil cells of hog pituitaries. The experi- 
mental work of D’Angelo et al.*' with 
starved guinea pigs also supports the hy- 
pothesis that corticotropin is manufactured 
by the basophils. Basophil cells have been 
reported to be degranulated in man when 
corticotropin or cortisone is administered.*® 
However, Heinbecker and Rolf ** working 
with dogs; Finerty and Briseno-Castre- 
jon, with rats; Herlant,** with sheep, 
and Russfield, Reiner, and Klaus,** with 
humans have reported evidence that acido- 
phil cells elaborate corticotropin. Ange- 
vine 2 and Mosier**? have observed in 
anencephalic infants and in newborn infants 
with hypoadrenalcorticism that there is a 
decrease in pituitary acidophils, although in 
anencephaly the decrease in basophils is 
more striking than the decrease in acido- 
phils. 

The histologic findings in the pituitary 
of Patient 1 are to a marked degree those 
most typically seen in human Addison's 
disease, i. e., decreased numbers of well- 
granulated basophils and of acidophils with 
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an increased number of amphophil cells. 
Crooke and Russell * have reported detailed 
findings of the pituitary glands of patients 
dying of Addison’s disease. 

The pituitary of the patient who died 
appeared to be responding to the state of 
adrenal insufficiency, suggesting that the 
initial endocrine defect lay in the adrenal 
glands rather than in the hypophysis, a 
conclusion supported by the observation that 
the patient’s adrenals showed much more 
marked atrophy of the zonae fasciculata 
and reticularis than is seen in children with 
protracted hypopituitarism. If this inter- 
pretation is correct, the patients can be 
considered to have primary, or “cytotoxic,” 
adrenal atrophy with reactive pituitary 
change. Whether the adrenal atrophy is the 
result of common possession of a genetically 
determined metabolic defect in the adrenal 
cells or of common exposure to an infec- 
tious or toxic agent cannot be stated. 

An alternative explanation is that the 
patients reported share a familial defect in 
anterior pituitary function which results in 
an inability to synthesize or secrete effective 
corticotropin. As has been mentioned, the 
amphophil hyperplasia of the pituitary of 
the patient who died presumably indicates 
that the gland was able to recognize the 
state of adrenal insufficiency and to attempt 
to respond to it, but whether corticotropin 
was actually secreted in increased amounts 
by either patient is not known. In the 
absence of evidence for a comparable selec- 
tive defect concerning any other anterior 
pituitary hormone (i. e., inability of appro- 
priate cells to secrete a hormone, rather 
than lack of the secretory cells), no opinion 
can be given as to whether amphophil hyper- 
plasia of the type observed should occur 
in such a physiologic situation. A strain of 
mice with hereditary decrease in pituitary 
acidophils and resulting panhypopituitarism 
has been reported by Smith and Mac- 
Dowell.*° 

Current usage applies the term ampho- 
phil **5.36 to actively secreting anterior 
pituitary cells, whether derived from baso- 
phil or from acidophil cells. By the histo- 
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logic methods employed by most workers, 
the ancestral cell type from which specific 
amphophil cells are derived cannot be deter- 
mined with certainty. Presumably the ma- 
jority of amphophils in the pituitary of the 
patient described are modified basophils 
either secreting or attempting to secrete 
corticotropin. Whether growth hormone 
and intermedin are secreted by the same 
cells is not known. The regular occurrence 
of hyperpigmentation in Addison’s disease 
suggests that corticotropin and intermedin 
are made by the same pituitary cells and are 
oversecreted together when the adrenal 
target organ is destroyed. However, it 
seems equally possible that adrenal damage 
directly or indirectly leads to enhanced ac- 
tivity of two different pituitary cell popu- 
lations which become _ indistinguishable 
amphophils. Similar considerations apply 
to growth hormone, evidence for oversecre- 
tion of which is found in a good many 
Addisonian patients, if food intake is main- 
tained. In both patients reported, the evi- 
dence for enhanced secretion of growth 
hormone is the large body size. The reduc- 
tion of the number of acidophil cells regu- 
larly found in the pituitaries of Addisonian 
patients suggests that acidophils as well as 
basophils are converted to amphophils, but 
whether such altered acidophils are actually 
secreting growth hormone, intermedin, cor- 
ticotropin, or other hormones cannot be 
stated. 
Summary 

Two sisters with hyperpigmentation, 
weakness, and convulsions are described. 
One was studied by postmortem examina- 
tion, and one was studied clinically. Their 
clinical findings appear to result from the 
absence of corticoid production. Evidence 
is presented that, although their corticoid 
production was inadequate, aldosterone 
production was normal. Selective damage 
of the zonae fasciculata and reticularis of 
the adrenal glands, perhaps due to geneti- 
cally determined metabolic disorder or to 


common exposure to an infectious or toxic 
agent, can explain the findings reported, as 
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possibly also can the specific inabilty of 
anterior pituitary basophil cells to secrete 
corticotropin (ACTH). 


Department of Pediatrics, University of Wash- 
ington School of Medicine (5). 
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Mechanisms of the Immediate Allergic Reaction and 
Some Therapeutic Implications 


GEORGE B. LOGAN, M.D., Rochester, Minn. 


Allergic disease in children is still thought 
of by many pediatricians solely from a 
clinical standpoint. Therapy under such 
circumstances remains empiric. Present 
knowledge of the mechanisms of the im- 
mediate allergic reaction is admittedly 
imperfect. Sufficient has been learned, how- 
ever, to give what seems to be a rational 
explanation of the reaction and so to give a 
logical basis for certain forms of treatment. 

Diagrammatic presentation usually makes 
a chain of events more easily understood. 
The schematic representation to be given 
here is a compilation of several which have 
been published previously together with 
some information not previously  dia- 
grammed.'* It is in accord with and ex- 
tends the concept of Boyd.** One should not 
view this diagram, however, as the complete 
and final explanation of the immediate 
allergic mechanism but rather, as MacKay ® 
pointed out a few years ago, as a template 
which we construct and then hold up against 
the real thing in order that the discrepancies 
between the two may yield fresh informa- 
tion. Such a diagram or model “subtracts 
out” what we think we understand, so that 
what is not yet understood is revealed more 
clearly. 

Present understanding of allergic mecha- 
the result of studies in the 
disciplines of immunology, bacteriology, 
physiology, and pharmacology. To these 
studies must be added experiences in clinical 
medicine. 
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Immunologic mechanisms seem to have 
been devised for the protection of man and 
animals from harmful contacts in their 
environment. Dienes * stated some years ago 
that antibodies in hay fever patients and 
those in patients infested with worms are 
similar. Boyd * quotes Dienes to the effect 
that perhaps atopy is just an exaggerated 
response of the type which was originally 
protective against metazoan parasites. Boyd 
has expressed the view that reagin-type 
antibodies in parasitic infections need 
further study, and may be found to be of 
importance in resistance. Originally de- 
signed homeostatic mechanisms may become 
unhomeostatic or we may say that instead of 
homeostasis (“the wisdom of the body’) * 
we sometimes must deal with hyperexis, 
meaning “having too much” or interpreted 
to mean “the stupidity of the body.’’* 

Animals differ among themselves as to the 
ease of production of anaphylactic reactions 
and also as to the site of the reaction. Man 
differs from the lower animals. Care must 
be exercised, therefore, in directly applying 
the results of animal experiments to man. 
Experimental anaphylaxis and human atopic 
disease also are not identical. 

In the study of hypersensitivity reac- 
tions we must be concerned not only with 
an antigen-antibody reaction but also with 
the tissues and the cells in or near which the 
reaction takes place. We must be concerned 
with reactions within the cells and with 
enzyme reactions. We must be concerned 
with the kind of antigens that will cause 
allergic disease. Brown ® has very properly 
pointed out that we must be concerned about 
the harmfulness of “harmless” things. 
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Fig. 1—Mechanism of the immediate allergic 
reaction. 


Figure 1 presents the mechanism of the 
immediate allergic reaction as presently con- 
ceived, 


Entrance of Antigen Into Body 


The first stage is the entrance of some 
antigen into the body. The antigen must be 
“complete” or else it must be a haptene that 
is either combined with protein or able to 
combine with tissue proteins to form a com- 
plete antigen.“* The common sites of 
entrance are the respiratory tract, skin, and 
gastrointestinal tract. It is also probable 
that certain antigens may cross the placental 
barrier to the fetus from the mother.’® 


Antibody Production 


However, in the immediate type of reac- 
tion the site of the initial entrance of the 
antigen may make little difference. Initially 
some of the antigen gets to an antibody- 
producing cell either directly or after being 
acted upon by a macrophage. A specific cell 
type is not named in the diagram. However, 
it is well recognized that certain lymphoid 
cells are the antibody-producing cells. Those 
known to produce antibody are (1) the 
plasma cell without Russell bodies (Mar- 
schalko type); (2) the plasma cells with 
Russell bodies, and (3) the lymphoid cell in 
the germinal centers of lymphatic nodules." 
Some workers have implicated only the 
plasma cell,’*"* whereas others have impli- 
cated only the lymphoid cell."-"7 
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As recently as 1953 McMaster cau- 
tioned investigators about accepting the evi- 
dence to that time as favoring either the 
plasma cell or the lymphocyte. At present 
the suggestion of Ortega and Mellors ™ 


seems reasonable—that each of the three 
morphologically distinct categories of cells 
that synthesize y-globulin (antibody) repre- 
sents a response to a particular form of 
antigenic stimulation. 

In human allergic disease we are con- 
cerned with an antibody that differs in some 
respects from most, if not all, others. There 
is even some question whether reagin (skin- 
sensitizing antibody, reaginic antibody) is a 
real antibody. * Efforts to settle this point 
by protein electrophoresis have yielded con- 
flicting evidence. “y-Globulin” and “anti- 
body” can probably be used as synonymous 
terms, as all of the usual antibodies have 
been shown to be y-globulin and it is prob- 
able that all y-globulin is antibody.” 

Studies of serum from allergic persons 
have been carried out with the Tiselius ap- 
paratus, the starch-block apparatus, and the 
electrophoresis-convection apparatus. Re- 
sults indicate that skin-sensitizing antibody 
may be in the a, B or y-globulin frac- 
tions.*°* The line drawn between B-glob- 
ulin and y-globulin is often arbitrary, and 
these fractions may overlap.*! Present evi- 
dence suggests that reagin is a f-globulin. 
On the other hand, the so-called blocking 
antibody, by hyposensitization 
procedures, is definitely a y-globulin. Both 
reagin and blocking antibody are distinct 
physical entities.*"** Reagin, because of its 
difference from the more conventionally 


produced 


recognized antibodies, may not be produced 
by the same cells as the other antibodies. 
On the other hand, certain host differences 
may allow the usual antibody-producing cells 
to produce reagin. 

The mechanism of antibody production 
in the cell is still uncertain. Three theories 
are currently extant: (1) the 
theory of Haurowitz,> Alexander,?® and 
Mudd,** modified by Pauling **; (2) the 
adaptive-enzyme or self-marker concept of 


template 
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Burnet,** and (3) the natural-selection 
theory of Jerne.*® Whether the skin-sensi- 
tizing antibody is produced by a variation 
of one of these mechanisms is still unknown. 
The time needed for sensitization to develop 
after introduction of the antigen is about 
10 days, sometimes less. The antibody 
(reagin) produced may be demonstrated in 
the stream and also in the skin. 
Antibodies in the blood stream may be 
demonstrated by the passive transfer test 
( Prausnitz-Kustner reaction) and those in 
the skin by the scratch or intradermal skin 
test. If blood from a sensitized person is 
transfused to a nonsensitized person, reagin 
may be demonstrated in the recipient's blood 
for only a short time but may be demon- 
strated in the skin cells for several weeks.” 

Which cells in the skin become sensitized 
is not known. It is tempting to think that 
the mast cells not only in the skin but else- 
where are the cells affected. Other cells, of 
course, may be involved also. Dale *" has 
considered the smooth-muscle cells of the 
bronchioles to be sensitized. 


blood 


Antigen-Antibody Reaction 


When antigen is next introduced into the 
circulation it is met by antibody. There 
is some uncertainty whether union of the 
two takes place in the blood stream or in or 
on the sensitized cell. Perhaps union occurs 
in both places; at least there is experimental 
evidence to support this view. 

As long ago as 1909 Friedberger ** and 
Friedemann * found independently that if 
antibody and antigen were combined a pre- 
cipitate formed. (They were not working 
with reagin.) This precipitate, if incubated 
with normal serum, yielded a toxic principle. 
sordet ** in 1913 found that a similar toxic 
principle could be produced by incubating 


agar or starch or some other polysaccharide 
This toxic principle 
‘anaphylatoxin.” 


with normal serum. 
was given the name 

From 1913 to 1920 the work of Dale *® 
and his group produced evidence of direct 
cellular reaction. He and Schultz independ- 


ently showed that the contact of antigen 


gan 


with sensitized tissues caused reaction even 
in the absence of blood or serum. Accord- 
ing to Dale,** histamine or a histamine-like 
substance is released by the reaction of 
antigen and sensitized cell, as was demon- 
strated by Manwaring, by Gebauer-luelnegg 
and associates, by Bartosch and associates, 
and by Dale. The anaphylatoxin concept 
was virtually abandoned during the period 
1922 to 1940. Then Rocha e Silva*’ re- 
vived interest in anaphylatoxin and was 
able to demonstrate that it released hista- 
mine in the guinea pig. 

Thus, two presumably different mecha- 
nisms were found to exert their action 
through a final common pathway : histamine 
release. It seems best at present to accept 
the probability of a dual mechanism rather 
than to insist on one or the other. 

Next to be considered is the sensitized 
cell or cells. Such cells should contain the 
various chemical compounds that are re- 
leased by the antigen-antibody reaction. The 
mast cell contains or makes many of these.** 
Its circulating analogue, the basophil, prob- 
ably contains most of the blood histamine 
in man.*** Evidence of which other tissue 
cells may be involved is lacking. One or 
more of the circulating blood cells may be 
involved as well. 

Histamine and serotonin (5-hydroxytryp- 
tamine) have been found in platelets.*' 
The work of Katz * demonstrated release 
of histamine from the sensitized blood cells 
(chiefly leukocytes, but also erythrocytes) 
of dogs, guinea pigs, and rabbits in vitro. 
Noah and Brand ** found histamine release 
in vitro from blood cells from ragweed- 
sensitized The important 
blood cell concerned with the in vivo release 
of histamine or other mediators in man is 


persons. most 


still uncertain. 

The mast cell is so important and so little 
has been written about it in the pediatric 
literature that something should be said 
about it here. According to Michels,” it was 
first named by Ehlrich in 1879 and was 
overnourished 


originally considered an 


connective-tissue cell. Hence, the name from 
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the German meaning “feeding.” He first 
noted cells of this type at sites of chronic 
inflammation. They were considered of little 
practical importance until the study of their 
cytochemistry was begun about 1935. 
Staemmler,*7 however, in 1921 had called 
attention to the possibility of their being 
unicellular “glands” of connective tissue for 
the production of mucin. Jorpes ** found 
in studies between 1935 and 1946 that mast 
cells contain heparin. During that period 
and into 1950 evidence was accumulating 
that these cells could also release hyaluronic 
acid. It was not until 1953, however, that 
Riley “* demonstrated that mast cells prob- 
ably contain histamine. Subsequent work 
by him, West, and others has amply con- 
firmed this.** Most recently serotonin (5- 
hydroxytryptamine) has been isolated from 
mast cells.5°° West,3**! however, has 
presented evidence that mast cells may not 
be as important releasers of 5-hydroxytryp- 
tamine as was originally thought. It is not 
known whether they contain or can make 
slow-reacting substance or acetylcholine. 

A mechanism by which histamine may 
be released from the cell has been formu- 
lated recently by Mongar and Schild.**? 
This is noted in Figure 1 by the ribboned 
lettering. In their articles these authors 
present evidence for an enzyme precursor 
(proenzyme) in the cell which is inactivated 
quickly under normal circumstances when 
it becomes active. Under other circum- 
stances (at the time of antigen-antibody- 
proenzyme union), the active enzyme 
remains active and releases histamine. It 
should be stated, however, that some evi- 
dence in the past has been against the 
acceptance of enzyme release.®* The work of 
Mongar and Schild demonstrated that re- 
lease of histamine by the antigen-antibody 
reaction differs from that by chemical re- 
leasers such as 48/80 and octylamine. The 
former takes place only in the intact cell, 
and anoxia retards it. The drugs release 
histamine from either the intact cell or the 
cell particles, and anoxia accelerates the 
release. 
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Substances Released by 
Antigen-Antibody Reaction 


Evidence now exists that histamine,®*-*+ 
heparin,®® 5-hydroxytryptamine,™ acetylcho- 
a slow-reacting substance,®® and 
perhaps others may be released by the 
antigen-antibody reaction. Some of the ac- 


Some Actions of Substances Released by 
Antigen- Antibody Reaction” 


Decreases 
Coagu- 
lability 


Substance of Blood 


Histamine 
Heparin 
Serotonin Constricts 
Acetylcholine (?) + 
Slow-reacting 

substance 


tions of these compounds are listed in the 
Table. Their action is primarily on blood 
vessels and smooth muscle. Further study 
may reveal that some of these substances 
produce their action by effecting the release 
of one of the others or by inhibiting the 
destroying enzyme of another.**** Likewise, 
one may be more important in one species 
than in another. This concept of a release 
of several substances would be compatible 
with Dale’s*" concept of the origin of the 
threefold response, namely, that the response 
is attributable “probably not [to] histamine 
itself, but rather to an ‘H-complex’... in 
the sense of a mixture of histamine itself 
with other natural . . . vasodilator substances, 
all readily released from the cell-protoplasm 
.and producing a combined reaction in 
which, however, the effects of the intensely 
active histamine would clearly predominate.” 
The galaxy of released substances (chemi- 
cal mediators) listed in the Table is an 
interesting group of compounds, and each 

substance merits a brief discussion. 
Histamine is widely distributed in the 
body. The quantity varies from one organ 
to another. An organ such as the liver, 
which is rich in histamine in one species, 
such as the rabbit, may have very little 
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histamine in another, such as the guinea 
pig. The histamine content of tissue 
parallels that of the mast cell.** Most work- 
ers feel that histamine plays an important 
but not exclusive role in the causation of 
allergic disease. The histamine-destroying 
enzyme has been called “histaminase,” 
though some feel that it is more nearly 
correct to designate the enzyme “diamine 
oxidase.” 

One of the early criticisms of the 
histamine release theory was that this could 
not explain the increased coagulability of 
the blood in anaphylactic shock. In 1941 
Jaques and Waters ® found that heparin 
was released. The simultaneous release of 
histamine and heparin was demonstrated 
subsequently.** The former series of studies 
included one showing that the mast cells of 
the canine liver were reduced in number 
after anaphylactic shock. The presence of 
heparin in mast cells has already been men- 
tioned. It also occurs in muscle. A 
heparinase has been described, though most 
of the heparin is excreted by the kidney 
either in depolymerized or active form.**®* 

5-H ydroxytryptamine (serotonin) is pres- 
ent in the gastrointestinal tract, blood 
platelets, spleen, brain, and lungs.**** The 
content in the lung varies in different animal 
species. Although serotonin has been found 
in mast cells, West ®' has pointed out that 
high values for this substance and histamine 
do not occur in the same tissue. One 
substance seems to be able to be released 
without release of the other. There is some 
evidence that serotonin can act as a his- 
tamine releaser.* 

Reserpine releases serotonin, while lyser- 
gic acid diethylamide and 2-bromo-lysergic 
acid diethylamide (Bol. 148) antagonize it. 
The last two drugs are not suitable for use 
in man. In anaphylactic shock in the mouse, 
antihistaminic drugs are of little value, 
whereas lysergic acid diethylamide gives 
protection.5® Monamine oxidase is_ the 
enzyme responsible for deactivation of 5- 
hydroxytryptamine. 
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The role of acetylcholine in allergic re- 
actions is still uncertain. Its known physio- 
logic and pharmacologic effects led a number 
of workers to consider it important. Two 
studies 57 supported this. However, two 
others **? in the experimental field seemed 
to refute this. Peters and Silverman ®™ in 
1946, in a clinical study of a patient, ob- 
tained evidence that both histamine and ace- 
tylcholine were necessary to cause urticaria. 
Urbach and Gottlieb® in the same year 
suggested that several biologically active 
substances are concerned in the allergic re- 
action. Nakamura has said that his ex- 
perimental evidence supports the view that 
acetylcholine is far more important in 
mediating the anaphylactic reaction than is 
histamine. 

Acetylcholine is found chiefly at nerve 
endings, where it mediates parasympathetic 
stimulation. It has been suggested that this 
substance acts by releasing histamine. It 
has also been suggested that emotionally in- 
duced asthma or hives is produced by this 
chain of events. Acetylcholine is inacti- 
vated by the enzyme “cholinesterase.” 

Slow-reacting substance is a compound 
of unknown chemical composition which is 
now believed to cause some of the bronchial 
obstruction in patients having asthma. The 
first studies were carried out in Australia by 
Kellaway and Trethewie.” Then little about 
it was published until the last six years. 
Antihistamine drugs do not counteract its 
action. Experimental evidence suggests that 
the activity of slow-reacting substance A 
develops as a result of the union of antigen 
with fixed antibody in the cell. Slow-reacting 
substance A seems to potentiate the action 
of histamine by reducing the threshold of 
the histamine response and seems to be more 
active in man than in experimental animals. 
It is a difficult substance with which to 
work, The enzyme responsible for its in- 
activation is not known. 

Hyaluronic acid is one of the best known 
of the extracellular substances of connective 
tissues. Its role, if any, in the allergic 
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reaction is not known. Its presence in the 
mast cell, however, cannot be ignored. 

These chemical mediators, together per- 
haps with others yet unknown, play parts in 
the final assault on the blood vessels and the 
smooth muscle in the shock organs, and 
thus produce clinically recognizable allergic 
disease. This review of their functions of 
course has been slanted toward their func- 
tion in this type of reaction. They also have 
roles to play in other conditions, both 
“normal” and stressful. Each substance is 
inactivated, as noted, by an enzyme which is 
usually found in close proximity to sites of 
release. 

Mention has been made of the variation 
in response to the anaphylactic reaction in 
different species and the resistance of the 
intact rat and mouse to this type of shock. 
Hence great care must be exercised in 
transferring data obtained from anaphylac- 
tic study of animals to atopic study of man. 
It is possible, if not probable, that certain 
of the chemical mediators are more im- 
portant in one species than another.” 


Variations in Clinical Manifestations 
of Allergic Reactions 

From a diagnostic and therapeutic stand- 
point we are interested in certain regions 
of the body, involvement of which causes the 
clinical syndromes of vasomotor rhinitis, 
asthma and hives, and some gastrointestinal 
manifestations of allergy. These regions are 
therefore mentioned in the diagram. The 
nervous system is mentioned chiefly because 
allergic disease often causes worry and con- 
cern on the part of the parent and patient 
and because the chronicity of these diseases 
often makes the patient irritable. The 
etiologic role of nervous and emotional fac- 
tors cannot be disregarded, however.” This 
role may be mediated by acetylcholine, as 
has been indicated already. A primary al- 
lergic tension-fatigue syndrome has been 
described as well,” but there is no universal 
agreement as to its frequency of occurrence. 
Some instances of migraine, epilepsy, men- 
ingeal reactions, cranial and peripheral neu- 
ritis may have an allergic etiology.™* 
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The reasons for the occurrence of asthma 
in one child and hives in another when 
presumably the same preceding mechanism 
has taken place in each is not known. It 
may be due to a variation in end-organ 
response. Feldberg and Kellaway * pointed 
out that histamine acts locally at the site of 
liberation and that the symptoms produced 
may be different from those produced by 
the injection of histamine into the blood 
stream. Dale ™ subsequently suggested the 
“intrinsic liberation” of histamine, that is, 
liberation at the site of action, and also its 
“extrinsic liberation,” that is, liberation at 
a site different from its point of action. One 
might wonder, then, whether the site of 
reaction in the child has an overabundance 
of mast cells. 

When the present knowledge of the im- 
mediate allergic reaction is diagrammed one 
sees the many places where a defect in 
normal function could lead to abnormal 
organic behavior. In this it is not unlike 
the hemophilic group of diseases, the clinical 
pictures of which are similar, but the 
inherited coagulation defects of which are 
different. It may explain why patients vary 
in clinical manifestation and in response to 
treatment. Variations in dose of antigen, 
production of antibody, site of entrance of 
antigen, type of intracellular enzyme defect, 
release of chemical substances, activity and 
availability of their destroying enzymes, and 
end-organ response all may occur but in 
various combinations. 


Therapeutic Aspects 

Children having allergic disease must be 
cared for with presently available and com- 
monly used forms of treatment. The ad- 
vantages and limitations of each can be 
demonstrated best by reference to Figure 2. 

lodides, whether potassium or sodium, 
have only one action: to thin secretion in 
the respiratory tract. The dose must be 
adequate to produce an effect. Since thick 
bronchial secretions are found so frequently 
in children with asthma or asthmatic 
bronchitis and since all children who die of 
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Fig. 2—Representation of the role played by the 
various forms of treatment used in allergic disease. 


asthma have many bronchi and bronchioles 
plugged with thick secretions, it is essential 
that some expectorant be used in treatment. 
My colleagues and I have found iodides best 
by far. Other expectorant drugs such as 
guaiacol guaiacolate and ammonium chloride 
are not nearly as effective. Moist air and an 
adequate intake of fluid are also important 
expectorant measures. 

Atropine theoretically should be a good 
drug in the treatment of asthma. By 
parasympathetic blocking it 
bronchodilating action. It or a related drug 
has been widely used in “asthmatic mix- 
tures.” The undesirable drying effect of 
such a drug on bronchial secretion, however, 
makes it unsuitable for use in the treatment 
of asthma in children. It may be of value 
in conjunction with epinephrine in the treat- 
ment of urticaria, as noted by Peters and 
Silverman.* Glaser * employs the drug in 
the treatment of hay fever. 

The theophylline group of drugs (theo- 
phylline and theophylline ethylenediamine 
are the ones chiefly used in clinical practice) 
exert a direct dilating action on bronchial 
There is 
bronchial or nasal mucosa, though Halpern 7* 
has credited them with promoting secretion 
from the bronchial glands because they are 


produces a 


muscle. no apparent effect on 


vasodilators. 
lsopropylarterenol (Aludrine, Isuprel, 
Isonorin, Norisodrine) is used chiefly for 
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its bronchodilating effect. This is seemingly 
due to its sympathomimetic action. It is 
considered at present to be the strongest of 
the bronchodilating agents. For this reason 
it is commonly used as the bronchodilating 
drug when pulmonary function is studied. 
It is also said to have some expectorant 
action.*§ 

The antihistamine group of drugs is a 
chemically heterogeneous group which has 
many actions in addition to the one of 
competing with histamine for the sites which 
histamine usually selects for action. It is 
now well recognized that these drugs do not 
in any way affect the antigen-antibody reac- 
tion or the mechanism by which histamine is 
released. The drugs must be given in 
adequate dosage and usually early in the 
course of the allergic reaction to exert their 
best effect. They are of no value at all in 
counteracting the effects of slow-reacting 
substance, 5-hydroxytryptamine, or heparin. 
Some seem to have an anticholinergic ac- 
tion.” It was early thought that diphenhy- 
dramine (Benadryl) and tripelennamine 
( Pyribenzamine) might have some broncho- 
dilating effect. Recent evidence,” however, 
indicates that many of these drugs have a 


bronchoconstrictive action and may under 


some circumstances serve as chemical re- 
leasers of histamine. 

These drugs effectively compete against 
histamine in the mucosa of the respiratory 
tract and in the skin. They seem to have no 
effect against the action of histamine in the 
gastric secretion. 

E pine phrine has been and still is the best 
drug with which to treat the acute, severe, 
immediate allergic reaction. Its sympathetic 
stimulating action is prompt and affects all 
It has both a broncho- 
dilating action and an antiedema action 


the tissues involved. 


because of its vasoconstricting effect. 
Ephedrine and the various drugs related 
to it (Propadrine, pseudoephedrine) have 
similar actions. 
orally for the most part and have a slower 
but more prolonged action than epinephrine. 


They, however, are used 
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There is some evidence that ephedrine 
acts by suppressing monamine oxidase 
which destroys epinephrine.“ 

Steroids (corticotropin [ACTH], corti- 
sone, hydrocortisone, and the delta ana- 
logues, that is, the glucocorticoid compounds 
used in clinical practice at the present 
time) seem to have a threefold effect on the 
allergic reaction; undoubtedly there are 
other kinds of actions that are not now 
recognized. 

1. The antiphlogistic effect is the anti- 
inflammatory action by which the capillaries 
are made less permeable.*' This action is at 
the site of the inflammatory response and 
is not the result of systemic mechanisms. 
The greater the inflammation, the larger the 
dose of steroid necessary to combat it. 

2. The effect on antibody production is 
poorly understood. Dixon’s work in- 
dicates that the steroids must be given 
either before or a few hours after the 
sensitizing antigen is given if they are to 
interfere with the production of antibody. 
Dews and Code ® showed that in the rat 
adrenalectomy enhanced anaphylaxis, though 
not by increasing antibody content of the 
blood. Yet the administration of cortisone 
to adrenalectomized rats during sensitiza- 
tion reduced the development of sensitivity. 
The administration of cortisone, however, 
to rabbits either intact or adrenalectomized 
lowered greatly the resulting concentration 
of circulating antibody and _ inhibited 
the development of cutaneous sensitivity. 
McMaster and Edwards “ have shown that 
antibody-producing organs, while under the 
influence of cortisone, will take up antigen 
but will not produce antibody. On cessation 
of administration of the steroid, the produc- 
tion of antibody begins. Very large doses of 
corticotropin or cortisone are required to 
suppress circulating antibody,** and even 
when the antibodies are almost suppressed, 
anaphylactic shock can still occur. Anti- 
body-suppressive doses in man to cor- 
respond with those used in experimental 
animals are far beyond the doses usually 
given in clinical medicine. 
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3. The steroids affect the metabolism of 
histamine. Schayer and Halpern ** have 
shown that cortisone interferes with the 
biogenesis of histamine in the rat. Skin 
cells depleted of histamine regain it very 
slowly when the animal is _ receiving 
cortisone. Skin cells of adrenalectomized 
rats receiving no cortisone regain histamine 
rapidly. 

Holman and Goth ** reported that in man 
cortisone did not prevent histamine release 
by a single injection of a histamine-releasing 
drug but did make the site less responsive to 
subsequent injections, thus suggesting that 
human skin may behave like rat skin. 

In studies of both adults and children, as 
judged by urinary studies of histamine,** 
the excretion of free histamine tended to be 
decreased during acute allergic episodes. 
When steroids were given therapeutically, 
elimination of free histamine in the urine 
increased coincidental with the remission of 
clinical symptoms. 

The favorable effect of the steroids is 
usually not clinically evident for 12 to 24 
hours. The increase in free histamine in the 
urine is not evident for 24 to 36 hours. 
There is a slight increase in the urinary free 
histamine in normal persons during the 
administration of the steroids.*® 

Clinical experience has demonstrated the 
value of the steroids in the treatment of 
allergic disease. Much more work remains 
to be done to explain completely just why 
they are of value. 

Sedatives, particularly barbiturates and 
chloral hydrate, are frequently employed 
either alone or in combination with some of 
the aforementioned drugs in the treatment 
of children suffering from allergic disease. 
They have no direct effect on organs con- 
cerned in the allergic reaction. The so-called 
tranquilizer drugs have been used in the 
treatment of some children who have chronic 
or frequently recurrent asthma. It is un- 
certain whether they do more than help to 
relax the patient. Chlorpromazine is very 
closely related chemically to promethazine 
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(Phenergan), one of the antihistaminic 
drugs. 

Salicylates have been used off and on for 
years in the treatment of allergic disease. 
While some of the therapeutic value may 
be due to their analgesic action, it is possible 
that there may be some interference with the 
antigen-antibody union. Some experimental 
work indicates that salicylates may interfere 
with antibody production and also with re- 
lease of histamine and slow-reacting sub- 
stance when sensitized tissue is exposed to 
antigens.' 

Desensitization, perhaps better called 
“hyposensitization,” seems to have its 
favorable effect as a result of the production 
of blocking antibodies by the treated child. 
These blocking or inhibiting antibodies 
were first described by Cooke and co- 
workers ® in 1935. They seem to act by 
preventing union of reagin and antigen by 
uniting with the antigen. The work of 
Loveless and others*' has added to the 
knowledge of these thermostable antibodies. 
It has been difficult to correlate the titers of 
blocking antibodies with the clinical course 
of the patient.’® It is not known how an 
antibody in the blood can protect a sen- 
sitized cell apparently damaged directly by 
antigen, as in hay fever. 


Environmental control is much discussed 


and often poorly understood and therefore 
frequently inadequately carried out. It is 
one of the most important therapeutic 


measures, The most obvious example is 
transporting a ragweed-sensitive child to a 
ragweed-free area during the pollen season. 
A dust-free (or, better stated, dust-poor) 
bedroom is essential in the treatment of 
patients who are sensitive to house dust. If 
such a room is properly prepared and 
meticulously maintained, it is very effective. 
Environmental control prevents the antigen 
from getting into the body of the clinically 
sensitive child, or at least permits only small 
amounts to enter the body. The chain of 
events known as the immediate allergic 
reaction is thereby obviated or minimized. 
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Summary 


Current knowledge of the mechanism of 
the acute allergic reaction is diagrammed to 
aid in better understanding of what is 
known and what is not known of it. Present 
means of treating this reaction and its clini- 
cal manifestations are fitted into this dia- 
gram to demonstrate their usefulness and 
limitations. 


Mayo Clinic. 
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The Essential Amino Acid Requirements of Infants: 


Lysine 


SELMA E. SNYDERMAN, M.D.; PATRICIA M. NORTON, B.A.; DOROTHY I. FOWLER, B.Sc., and 


L. EMMETT HOLT Jr., M.D., New York 


With the Assistance of Eileen Hasselmeyer, R.N., and Audrey Boyer, B.S. 


Acurate knowledge of essential nutrients 
is a sine qua non of good nutrition. Such 
information is needed for the prevention 
and repair of dietary deficiencies arising 
from food shortages and also in situations 
where the capacity to handle food is limited 
by disease states. Evaluation of the re- 
quirements for essential amino acids has 
been peculiarly difficult, since this involves 
the construction of a diet in which the 
quantity of a single amino acid can be 
varied at will. The problem has been ap- 
proached in several ways: 

1. Use has been made of natural proteins 
deficient in one or another amino acid. 
This method has very limited applicability, 
for nature has been singularly unobliging 
in providing a variety of such proteins. 

2. Chemically degraded proteins or pro- 
tein hydrolysates have been used. 

A number of procedures can be used to 
destroy one or more amino acids, which 
can then be replaced in any quantity de- 
sired. Diets constructed from such prepa- 
rations have the advantage that the amino 
acids are present for the most part as the 
natural isomers and that unessential as well 
as essential amino acids are present. There 
is, however, the disadvantage that the na- 
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ture and possible effects of the degraded 
fragments are unknown. 

3. Mixtures of pure amino acids can be 
used to provide the protein fraction of the 
diet. Such diets have the advantage that 
all the ingredients are accurately known, 
but they have the disadvantage that, because 
of expense certain amino acids have had to 
be supplied as pt-forms: The limited ability 
of the body to utilize the unnatural forms 
of the amino acids and the unknown 
effects of these unnatural isomers have 
introduced uncertainties in the studies. 
Furthermore, the fact that the nonessential 
amino acids have been for the most part 
omitted, necessitating their synthesis from 
other amino acids, likewise detracts from 
the value of the data. 

4. A fourth method of approaching 
amino acid requirements is to calculate the 
intake on known diets compatible with 
health. This method gives only an outside 
figure: one can say only that the require- 
ment must be less than the intake on such a 
diet. 

The difficulties mentioned can be obviated 
by providing the nitrogen moiety of the 
diet as a mixture of pure amino acids, all 
in their natural L-forms, a mixture which 
provides the unessential as well as the es- 
sential amino acids, avoiding the necessity 
of synthesizing the latter. In recent years 
the natural isomers of all the amino acids 
have become available in quantities suitable 
for infant diets, and we have therefore used 
this approach in the present experiments 
designed to evaluate the lysine requirement 
of the infant, as we had previously done in 
the case of threonine! and phenylalanine.* 
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TABLE 1.—Composition of Experimental Diet 


% of Total 
Calories 


t-Amino acid mixture * 12 
L-Alanine 
L-Arginine 
L-Aspartic acid 
1-Cystine 
L-Glutamic acid 
L-Glycine 
L-Histidine 
L-Isoleucine 
L-Leucine 
L-Lysine hydrochloride 
L-Methionine 
L-Phenylalanine 
L-Proline 
L-Serine 
L-Threonine 
L-Tyrosine 
1-Tryptophan 
L-Valine 
Hydrogenated vegetable fat ¢ 43 
Dextri-Maltose § 45 
Mineral mixture | 
B vitamin mixture { 
Vitamins A, C, and D supplied 
as TriVisol 


10.0 ml. per day 
0.6 ml. per day 


* The amino acids were obtained from various commercial 
sources. They were checked for purity by column chromatogra- 
phy and specific rotation. In some instances further purification 
was necessary. 

t Supplied by Winthrop Stearns, Inc. 

t Crisco, supplied by Procter and Gamble. 

§ Supplied by Mead Johnson and Co. 

|| The composition of the mineral mixture was as follows: 
NaCl 18.9%, CaHPO , (anhydrous) 25.4%, MgSO « (anhydrous) 
6.8%, KHCO: 444%, KCl 2.88%, Fes Citrate 2.21%, CuSO. 
(anhydrous) 0.244%, MnSO,, (anhydrous) 0.15%, KI 0.015%, 
NaF 0.03%. 

{ The composition of the B vitamin mixture was as follows: 
thiamine 0.38, riboflavin 2.0, nicotinamide 0.85, calcium pan- 
tothenate 3.5, pyridoxine 0.67, hexahydroxycyclohexane 180, 
para-aminobenzoic acid 0.5, folic acid 0.05, choline chloride 147, 
biotin 0.03, cyanocobalamine 0.015 mg. 


Methods 


A synthetic diet was used, the nitrogen moiety 
of which was composed of a mixture of 18 L-amino 
acids. The procedure was to give the full diet as 
a control, then to remove the lysine completely 
from the mixture, and subsequently to reintroduce 
it in a stepwise fashion until normal growth was 
resumed. Nitrogen intake was kept constant by 
the substitution of glycine for the lysine. The 
criteria of normal growth included the weight gain, 
the nitrogen retention, and the level of serum pro- 
tein. Quantitative determination of the urinary 
lysine excretion was also carried out with the 
thought that this might also act as a criterion of 
the adequacy of the lysine intake. 

A word should be included here about our cri- 
teria of adequacy. We chose as adequate that 
intake of lysine which allowed weight gain and ni- 
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trogen retention to proceed at the same rate as 
they did during control periods at the beginning 
and end of the study. At times there was dissocia- 
tion of these two functions, and weight gain was 
adequate on intakes of lysine that resulted in in- 
adequate nitrogen retention. In these instances we 
chose as requirement the next higher intake of 
lysine which was also associated with normal ni- 
trogen retention. We are also aware of the pitfalls 
involved in using “normal” nitrogen retention as 
a criteria of adequacy. The amount of nitrogen 
retained is a variable figure which tends to fluctuate 
even under the most constant conditions, since there 
are certain periods of growth during which more 
nitrogen is laid down. There are also certain 
babies who seem to retain more nitrogen than 
others. The nitrogen intake influences the reten- 
tion; thus breast-fed infants always retain less 
nitrogen than those fed cow’s milk. The quantity 
of nitrogen retained is also affected by age, being 
much higher during the first few months of life 
than it is during the latter part of the first year. 
For all these reasons, we allowed each baby to 
serve as his own control and did not attempt to 
compare our figures with those available in the 
literature. Nitrogen retention data are certainly 
not infallible: they are, however, the best labora- 
tory test now available for studies of the type we 
are reporting. 

Diet-——The diet used in this study supplied the 
18 L-amino acids in the proportions found in 
breast milk, the figures used being those compiled 
by Macy et al.,* modified in a few instances by the 
data of Cheung et al. Carbohydrate was provided 
in the form of Dextri-Maltose, and fat was added 
in the form of a hydrogenated vegetable fat. A 
vitamin mixture and a mineral mixture were also 
included in the diet. Details of the diet are given 
in Table 1. 

Four of these infants were given 125 Cal. per 
kilogram of body weight daily. It was necessary 
to raise the caloric intake to 150 Cal. per kilogram 
to obtain satisfactory weight gain in the other two 
infants. 


TasLe 2.—Lysine Intake of Each Infant 


Lysine Intake, 
Me/Kg/Day 


Inadequate Adequate 

88 103 

89 102 
88.4 
88.5 
90.5 
87.5 
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LYSINE REQUIREMENT OF THE NORMAL INFANT 


TOTAL SERUM ©, 
PROTEIN 
SERUM ALBUMIN 


BABY A 2 MONTHS OLD 


SERUM GLOBULIN 
(GRAM PER 100 CC) 


LYSINE INTAKE 
G*G/DAY) 


may JUNE 


Fig. 1.—This baby’s lysine requirement was 103 mg/kg/day. The dotted lines represent the 


75th and 90th percentile curves. 

Metabolic Data.—These were obtained on all six 
of the infants included in this study. Complete 
collection of urine and stool over the four-day 
metabolic period was made possible by the use of 
special metabolic beds*; experienced metabolism 
nurses supervised these collections. When the diet 
was shifted, this was done three days before the 
beginning of a new metabolic period. 

The 24-hour urine specimens were collected 
separately, preserved with thymol-chloroform, and 
frozen whenever the analyses could not be per- 
formed immediately. The stools for the four-day 
period were marked by carmine at the beginning 
and charcoal at the end of the period. They were 
kept in the frozen state until the nitrogen determi- 
nation could be carried out. 


Snyderman et al. 


Blood for serum protein determinations was 
performed within two hours. 

Analytical Procedures—Total nitrogen in urine 
and stool was determined by the Kjeldahl pro- 
cedure recommended by Hiller et al.* Plasma pro- 
teins were determined by the arginine method.’ 
Alpha amino nitrogen was determined by the 
gasometric ninhydrin-carbon dioxide method of 
Van Slyke et al.* The procedure of Bonsnes and 
Taussky * was used for determination of creatinine. 

The urinary lysine excretion was measured by 
a modification of the ion exchange resin column 
technique of Moore and Stein.” The short column 
was used and only two buffers were introduced: 
pH 5.0+0.1 and pH 68+0.3. The second buffer 
was used after 22 to 25 fractions had been collected, 
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LYSINE REQUREMENT OF THE NORMAL INFANT 
BABY B 5 MONTHS OLD 


TOTAL SERUM 
SERUM GLOBULIN 
x 


(GRaM PER 100 CC) » 


NITROGEN 
RETENTION 
Fig. 2.—The lysine requirement of this baby was (MG/KG/DAY) 


102 mg/kg/day. The dotted lines represent the 


10th, 25th, and 50th percentile curves. 
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LYSINE REQUIREMENT OF THE NORMAL INFANT 
BABY C 2 MONTHS OLD 
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Fig. 3—This baby had a 
; i lysine requirement of 88.4 


mg/kg/day. The 75th and 


90th percentile curves are 
i ' indicated by the dotted lines. 
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and the analyses were then continued until approxi- 
mately 150 fractions were collected. 

Observations on the Lysine Requirement.—The 
lysine requirement was studied in six normal in- 
fants who remained in the hospital for social 
reasons. The intake of lysine required for normal 
growth was very similar in all six infants. Four 
of them met our criteria of normal growth when 
receiving 90 mg. per kilogram per day of the 
lysine while the remaining two needed 102 to 
105 mg. per kilogram per day of lysine to gain 
well. A summary of the lysine intakes in these 
studies is presented in Table 2. The individual 
protocols follow. 

Basy A.—This baby was born Jan. 29, 1955, 
weighing 3.9 kg. He remained in the hospital for 
social reasons. He was 2 months old and 
weighed 5.3 kg. when he became a subject in the 
study. This placed his weight between the 75th 
and 90th percentile for his age using the Harvard 
Growth Standards.“ He had an attack of mild 
diarrhea during the study. 


When lysine was completely removed from this 
infant’s diet he lost weight and had poor nitrogen 
retention. An intake of 70 mg. per kilogram ap- 
peared satisfactory the first time it was tried; how- 
ever, when this same amount of lysine was fed 
in three subsequent metabolic periods it failed to 
support normal weight gain and nitrogen retention. 
His weight gain on intakes of 103, 105, and 90 mg. 
per kilogram per day was excellent and equal to 
that on the full amino acid diet. However, nitrogen 
retention on 90 mg. per kilogram per day was not 
as good as it was on intakes of 103 and 105 mg. 
per kilogram per day. Hence, this infant's lysine 
requirement appears to be between 90 and 103 mg. 
per kilogram per day. His weight curve rose from 
between the 70th and the 90th percentile to a point 
above the 90th percentile during the period of 
adequate lysine intake. 

Basy B.—This baby was born Nov. 9, 1954, 
birth weight 2.2 kg. He stayed in the hospital for 
social reasons, and he was 5 months old and 
weighed 6.3 kg. when the study was started. This 


LYSINE REQUIREMENT OF THE NORMAL INFANT 
BABY D | MONTH OLD 


TOTAL SERUM 
—. 
SERUM ALBUMIN 


SERUM GLOBULIN 
x 


(GRAM PER 100 CO) 


200, 

NITROGEN 
RETENTION 
(MG/KG/DAY) 


LYSINE INTAKE 
(MG/KG/DAY) 


Fig. 4.—This infant's lysine requirement was 88.5 mg/kg/day. The dotted lines are the 10th, 


25th, and 50th percentile curves. 
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weight was between the 10th and the 25th per- 
centile. He did not suffer any intercurrent infection 
during the course of the study. 

When lysine was omitted from the diet of this 
infant, he stopped gaining weight and had sub- 
normal nitrogen retention. His growth performance 
was not satisfactory on 72 mg. per kilogram per 
day but was good on an intake of 102 mg. per kilo- 
gram per day. An intake of 89 mg. per kilogram 
per day showed less satisfactory results than the 
102 mg. per kilogram per day, which was con- 
sidered to be this child’s lysine requirement. When 
he received adequate lysine, his weight curve rose 
from between the 10th and the 25th percentile 
curves to the next higher channel. 

Basy C.—This child was born on Sept. 
birth weight 2.75 kg. He remained in the hospital 
because his mother had active tuberculosis, but the 
child never had any contact with her. He was 
included in the study at 2 months of age, when he 
weighed 5.8 kg. This was between the 75th and 
the 90th percentile. He contracted one minor upper 
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respiratory tract infection during the course of the 
study. 

He did not gain weight well or retain normal 
amounts of nitrogen on intakes of 54 and 72 mg. 
per kilogram per day. When he received 90 mg. 
per kilogram per day, he gained as much weight 
and retained as much nitrogen as he did on full 
lysine intake. This baby maintained his weight be- 
tween the 75th and 90th percentile curves during 
the eritire study. 

Basy D.—This baby was born Oct. 2, 1955, 
birth weight 2.75 kg. He remained in the hospital 
for social reasons and was 6 weeks of age and 
had attained a weight of 3.72 kg. when he was 
included in the study. This was between the 10th 
and the 25th percentile. During the course of this 
study, he developed an abscess on the jaw and 
otitis media, both of which responded promptly 
to antibiotic therapy. He continued to gain weight 
well during the time he had these infections. It is 
apparent from the accompanying figure (Fig. 4) 
that intakes of 54, 73, and 74 mg. per kilogram 


LYSINE REQUIREMENT OF THE NORMAL INFANT 


BABY E | MONTH OLD 


TOTAL SERUM 
PROTEIN 


_ SERUM ALBUMIN 


SERUM GLOBULIN, |: 


(GRAM FER 100CO ol 


NITROGEN 
RETENTION 
(MG/KG /DAY) 


Fig. 5.—The lysine re- 
quirement of this baby 
was 90.5 mg/kg/day. The 
dotted lines represent the 
10th and 50th percentile 


curves; this subject's 
weight curve lay just on 
the 25th percentile. 


LYSINE INTAKE 
(MG/KG/DAY) 


4600 6 20 23 
DECEMBER 


JANUARY FEBRUARY 


Vol. 97, Feb., 1959 


j 
ie: 
be 
7 
oe 
G 
GAZ 
AA AAA A: 
4 
as 
66/180 


AMINO ACID REQUIREMENTS—LYSINE 


LYSINE REQUIREMENT OF THE NORMAL INFANT 
BABY F | MONTH OLD 


TOTAL SERUM 
PROTEIN 


_ SERUM ALBUMIN 
SERUM GLOBULIN 


WEIGHT 
IN 
KILOGRAMS 


LYSINE INTAKE 
(MG/KG/DAY) 


Fig. 6—This infant had a lysine requirement 
of 87.5 mg/kg/day. The 50th and 75th percentile 
curves are shown by the dotted lines. 
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per day of lysine were not sufficient for normal 
growth in this baby. An intake of 90 mg. per kilo- 
gram per day on two separate occasions allowed good 
weight gain and nitrogen retention. Control periods 
of full amino acid intake and of an isonitrogenous 
evaporated milk formula carried out at the end of 
the study gave weight gains and nitrogen retentions 
similar to those on the 90 mg. per kilogram per 
day intake. This baby’s weight, which was between 
the 10th and the 25th percentile at the onset of 
the study rose above the 25th percentile when 90 
mg. per kilogram per day of lysine was given. 
Bary E—This baby was born Nov. 8, 1955, 
birth weight, 3.1 kg. He remained in the hospital 
because of social reasons, and he was one month 
old and weighed 3.75 kg. when he became a subject 
in the study. This weight was between the 10th 
and the 25th percentile. He remained well during 
the entire course of the study. Intakes of 54, 73, 
and 74 mg. per kilogram per day were not adequate 
in this subject. When he was given 90 mg. per 
kilogram per day, his weight gain was much im- 
proved and his nitrogen retention was better than it 
had been on the previous intakes of lysine, but not 
as good as it had been in the control period at the 


13.0 
4587 


224 
t This may include sma!) amounts of 1-methy! histidine and ornithine. 


* Diarrhea during this period. 


Lysine intake, mg/kg/day 


Av. wt., kg. 
Urine amino nitrogen, mg/kg/day 


Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 
Nitrogen in stool, gm/day 
Nitrogen retention, mg/kg/day 
Urine Creatinine, mg/kg/day 
Lysine excretion, mg/kg/day t¢ 
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Tas_e 4.—Baby B: Metabolic Observations 


Date 4/18-21 4/25-28 


Lysine intake, mg/kg/day 213 
Av. wt., kg. 6.44 
Nitrogen intake, gm/day 3.0 
Nitrogen in urine, gm/day 1.32 
Nitrogen in stool, gm/day 0.25 
Nitrogen retention, mg/kg/day 220 


beginning of the study two months earlier. It was 
unfortunate that we were unable to carry out 
another period of full amino acid intake at the 
close of the study, since nitrogen retention tends to 
fall off with increasing age. His weight stayed 
between the 10th and 50th percentile curves for 
the duration of the study. 

Basy F.—This baby was born April 5, 1954, 
weighing 3.2 kg. Active tuberculosis in his mother 
made it necessary for him to remain in the hos- 
pital, but he never had any contact with her. He 
was one month old and had attained a weight of 
4.5 kg. when he was included in the study. This 
weight lay between the 50th and 75th percentile. 
It was possible to study this infant on only two 
different levels of lysine: the full amount and 
approximately 90 mg. per kilogram per day. He 
gained weight as well on intakes of 87 and 89 mg. 
per kilogram per day as he did on full lysine intake. 
The nitrogen retention was slightly less at the 
lower figure but was still in the same range as 
that encountered in normal babies receiving full 
diets. This intake of lysine permitted his weight 
curve to remain between the 50th and 75th per- 
centile curves. 

There were no consistent changes in the serum 
proteins during the periods of inadequate lysine 
intake. No clinical symptoms appeared in the two 
infants who received diets containing no lysine for 
a period of one week each. 


Metabolic Observations —The metabolic 
data obtained are summarized in Tables 3 
to 8. During periods of lysine deficiency, 
excess nitrogen was excreted in the urine, 
presumably in the form of urea. Apart from 
this, there was no general trend that could 
be correlated with periods of inadequate 
lysine intake. The a-amino nitrogen excre- 
tion was little affected. Nitrogen absorption 
was not affected by lysine deficiency. 

It was possible to determine the lysine 
excretion at various levels of intake in three 
of the subjects. These determinations re- 
vealed a definite parallelism between lysine 


68/182 


5/9-12 5/16-19 5/23-26 

72.2 71.5 102 
6.69 7.07 
3.20 . 3.20 
2.64 1.58 
0.24 0.35 


intake and lysine excretion. These data are 


summarized in Figure 7. 


Comment 


Our data indicate that an intake of 90 
to 105 mg. of lysine per kilogram of body 
weight per day is sufficient to permit nor- 
mal growth under the conditions of this 
study. Since a completely synthetic diet 
was fed, it is important to ascertain if these 
figures are valid when a more natural diet 
is used. In the course of studies designed 
to determine the protein requirements of 
infancy, we have gradually reduced the 
milk content of an evaporated milk formula 
while keeping the nitrogen intake constant 
by the addition of unessential nitrogen in 
the form of urea or glycine. The caloric 
intake was also kept constant by the addi- 
tion of fat and carbohydrate. Four infants 
who have been fed in this fashion have 
grown normally and maintained excellent 
health while receiving formulae which 
contained only 4% of the calories in the 
form of milk protein. Calculation of the 
lysine intake using figures for the lysine 
content of milk available in the literature * 
reveals that these infants were receiving 
on the average 84 mg. per kilogram per day. 
Infants fed breast milk also do well on 
lysine intake of similar magnitude. Fomon 
and May ™ fed carefully measured amounts 
of pooled breast milk to, and obtained ni- 
trogen balances on, infants under 6 months 
of age. These infants received 2.4 gm. per 
kilogram of breast milk protein during the 
first 60 days of life and 1.6 gm. per kilo- 
gram thereafter. We have calculated that 
these infants received, respectively, 129 and 
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Taste 7.—Baby E: Metabolic Observations 


Date 12/58 12/12-15 


Lysine intake, mg/kg/day 

Av. wt., kg. 

Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 
Nitrogen in stool, gm/day 
Nitrogen retention, mg/kg/day 
Urine creatinine, mg/kg/day 
Urine amino nitrogen, mg/kg/day 
Lysine excretion, mg/kg/day 


12/19-22 


12/27-29 1/2-5 


86 mg. per kilogram per day of lysine while 
gaining well and_ retaining adequate 
amounts of nitrogen. We do not know if 
they would also have done well on smaller 
intakes of lysine, since lower protein intakes 
were not tried in this study. 

Our figures are considerably less than 
the 140 to 200 mg. per kilogram suggested 
by Albanese ™ to be the lysine requirement 
of the infant. Since the metabolic data 
which led to this conclusion have never been 
published, it is impossible for us to explain 
this discrepancy satisfactorily. However, it 
is possible that the wheat gluten used as 
the lysine-poor protein in his studies may 
have altered the lysine requirement. Amino 
acid imbalances are known to occur in this 
protein, and it is also possible that some 
damage to the protein occurred in the 
processing. Either of these factors may 
conceivably have raised the lysine require- 
ment, 

It is of interest that in our studies the 
serum proteins, as determined by the argi- 
nine method, were not increased during 
periods of deficient lysine intake, even dur- 
ing the two periods on zero lysine. This in 
contrast to the findings of Albanese,’* who 
reported such increases on lysine-deficient 


TABLe 8.—Baby F: Meta 


Date 6/12-15 
Lysine intake, mg/kg/day 214 

Av. wt., ke. 4.67 
Nitrogen intake, gm/day 2.17 
Nitrogen in urine, gm/day 0.75 
Nitrogen in stool, gm/day 0.22 
Nitrogen retention, mg/kg/day 258 
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diets based on wheat gluten when the argi- 
nine method was used. 

Supplementation of milk formulae with 
lysine would seem to be totally unneces- 
sary: the usual infant who is fed a cow’s 
milk formula receives three times as much 
lysine as he requires for normal growth. 
Whether there exist pathological conditions 
in which additional lysine is beneficial re- 
mains to be demonstrated. The possibility 
of harm from the creation of amino imbal- 
ances by excesses of certain amino acids, 
including lysine, has been pointed out in 


various 


Summary 
The lysine required by the normal infant 
was determined on a diet in which 18 
L-amino acids served as the source of nitro- 


gen. Four of these infants required 90 


LYSINE 
EXCRETION 
(MG/KG/DAY) 


200 300 
LYSINE INTAKE MG/KG/DAY 


Fig. 7.—Relation of lysine excretion in urine to 
lysine intake. Solid circle, Baby E; open circle, 
Baby C; cross, Baby A. 
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mg. of lysine per kilogram per day, while 
two required 102 to 105 mg. per kilogram 
per day to grow normally. Criteria of nor- 
mal growth included weight gain, nitrogen 
retention, and the maintenance of normal 
serum protein values. During the periods 
of deficiency, the weight gain was impaired 
and excess nitrogen was excreted in the 
urine. The amount of lysine excreted in 
the urine was proportional to the intake. 

New York University-Bellevue Medical Center, 
550 Ist Ave. 
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The Essential Amino Acid Requirements of Infants: 


Valine 


SELMA E. SNYDERMAN, M.D.; L. EMMETT HOLT Jr., M.D.; FLORENCE SMELLIE, M.D.; 
AUDREY BOYER, 8.S., and ROLAND G. WESTALL, New York 


In previous publications,'? we have dis- 
cussed the need for precise knowledge of 
amino acid requirements and the methods 
of evaluating them. The present report 
deals with the evaluation of the valine 
requirement of the infant, and the technique 
employed has been that used in all our 
recent studies, namely, the use of a basal 
diet, the nitrogen moiety of which was sup- 
plied by a mixture of 18 L-amino acids * in 
the proportions found in breast milk. The 
intake of the amino acid under study was 
varied to determine the minimal quantity 
required to permit normal weight gain and 
nitrogen retention as well as the appearance 
of health. In each instance, as the amino 
acid under study was reduced it was re- 
placed by glycine in order to keep the 
nitrogen intake constant. 


Subjects 


These studies were carried out on five normal 
male infants who were hospitalized for social 
reasons. They were between 1 and 5 months of 
age when these observations were made. The diet 
used in these studies was identical with that de- 
scribed elsewhere with the exception of the fat. 
For the last three infants corn oil + was used in 
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place of a hydrogenated vegetable fat.t The diet 
was fed at a caloric level of 125 Cal. per kilogram 
to Infants A and E. It was necessary to give 
140 Cal. per kilogram to Infants C, D, and B 
in order to obtain adequate weight gain. The 
technique of the metabolism studies and the ana- 
lytical procedures used were as described in an 
earlier publication.’ Individual protocols are given 
below. 


Individual Protocols 


Basy A.—This child was born Feb. 29, 1956 
and weighed 3600 gm. at birth. At the beginning 
of the study he was six weeks old and weighed 
4,990 gm. which placed him between the 50th and 
the 75th percentile. His course on different levels 
of valine intake is shown graphically in Figure 1. 


t Crisco, supplied by courtesy of Proctor and 
Gamble. 


VALINE REQUIREMENT OF THE NORMAL INFANT 
BABY A 6 WEEKS OLO 


GRAM PER 100 CO 


NITROGEN 
RETENTION 
(MG/KG/DAY) 


VALINE INTAKE 

(MG/KG/DAN 

Fig. 1—This baby’s valine requirement was 

85 mg/kg/day. The dotted lines represent the 
50th, 75th, and 90th percentile curves. 
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It is apparent that the omission of valine 
from the diet for a period of two weeks 
was followed by a gradual reduction in 
nitrogen retention and by a slight reduction 
in the rate of weight gain. When valine 
was supplied at a level of 83 mg. per kilo- 
gram, a marked response was observed in 
both weight gain and nitrogen retention. 
Reduction of the valine intake to 63.5 and 
64 mg. per kilogram caused some falling off 
of both the retained nitrogen and the weight 
gain. Improvement in the weight gain and 
normal nitrogen retention were again ob- 
served in the final period on an intake of 
85 mg. per kilogram. His weight curve 
rose above the 75th percentile when he re- 
ceived adequate valine. It would thus ap- 
pear that 85 mg. per kilogram was an 
adequate intake of valine for this baby. 

Basy B.—This baby was born prematurely on 
Oct. 25, 1956, birth weight, 1,800 gm. His subse- 
quent course was uneventful and he gained weight 
steadily. At the time the study was begun, he was 
six weeks old and weighed 3,100 gm. 

VALINE REQUIREMENT OF THE NORMAL INFANT 


sasy B WEEKS 


TOTAL PLASMA '0) 
PROTEIN, 
PLASMA ALBUMIN 
PLASMA GLOBULIN 


NITROGEN 
RETENTION 


(MG/K G/ Day) 


WEIGHT 
IN 
KILOGRAMS 


s00,,_262 

250 
VALINE INTAKE “20 
(MG/KG/DAY) 


66 


2 © © 3 
DECEMBER JANUARY FEBRUARY 
Fig. 2—This baby’s valine requirement was 
105 mg/kg/day. 
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As is shown in the accompanying graph 
(Fig. 2), the removal of valine from the 
diet resulted in a cessation of weight gain 
and a sharp reduction in nitrogen retention. 
The intake of 86 mg. per kilogram per- 
mitted good weight gain, but nitrogen re- 
tention was less than average. Weight gain 
and nitrogen retention were excellent both 
on the 126 and on the 105 mg. per kilogram 
intakes. Since the performance was quite as 
good on an intake of 105 mg. per kilogram 
as on the control periods in which 262 and 
254 mg. of valine per kilogram were given, 
105 mg. per kilogram was considered to be 
the requirement for Baby B. 

Some reduction in plasma albumin was 
noted in Baby B during the valine-free 
period; this returned to normal with ade- 
quate supplementation. 

Basy C (Fig. 3).—Baby C was born prematurely 
on Jan. 5, 1957, with a birth weight of 1,300 gm. 
He had an uneventful course in the premature unit. 
At the time the study was begun, he was 344 months 
of age and he weighed 3,600 gm. The normal per- 
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Fig. 3.—This baby had a valine requirement of 
85 mg/kg/day. 


73/187 


| 
IN H 3 
KILOGRAMS 
| 


A, M. A, JOURNAL OF DISEASES OF CHILDREN 


centile weight curves cannot be used in evaluating 
his progress because of his extremely low birth 
weight. When valine was omitted from the diet 
of this baby and glycine substituted on an equal 
nitrogen basis, weight gain ceased and there was a 
marked reduction in nitrogen retention. Excellent 
weight gain and nitrogen retention occurred when 
valine was restored at a level of 85 mg. per kilo- 
gram per day. Performance at this level was 
quite as good as at the full level of valine intake, 
i. e., the amount found in breast milk. 

Basy D (Fig. 4).—This baby was born Feb. 20, 
1957, with a birth weight of 3,000 em. He was a 
little over three weeks old and weighed 3,400 gm. 
when studies were commenced. His weight at this 
time placed him between the 3rd and 10th percentiles. 
Weight gain ceased and nitrogen retention was re- 
duced when valine was removed from the diet and 
replaced by glycine. An intake of 105 mg. per 
kilogram per day permitted normal weight gain 
and nitrogen retention comparable to that on an 
intake of 260 mg. per kilogram per day. His 
weight curve remained at all times between the 
3rd and 10th percentile curves. 

Basy E (Fig. 5).—Baby E was born Dec. 6, 
1956 weighing 3,300 gm. Studies were commenced 


VALINE REQUIREMENT OF THE NORMAL INFANT 


BaBy D 3 WEEKS OLD 
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(GRAMS PER 100M) 6 
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Fig. 4.—The valine requirement of this baby was 
105 mg/kg/day. The dotted lines represent the 3rd 
and 10th percentile curves. 
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VALINE REQUIREMENT OF THE NORMAL INFANT 


BABY E 2% MONTHS OLD 


TOTAL PLASMA !07 
PROTEIN 


PLASMA ALBUMIN 5, 
PLASMA _GLOBUUN 


(GRAMS PER 100 CO) 


NITROGEN 
RETENTION 


(MG/KG/DAY) 


WEIGHT 
IN 
KILOGRAMS 


VALINE INTAKE 
(MG/KG/DAY) 


150 
100 
50 


28 10 20 30 
FEBRUARY MARCH 
Fig. 5.—This baby had a valine requirement of 
87 mg/kg/day. The dotted lines represent the 50th 
and 75th percentile curves. 


at the age of 24% months, at which time he weighed 
5,800 gm. This weight placed him between the 50th 
and 75th percentile curves. When valine was 
omitted from the diet, some loss of weight occurred 
and there was poor nitrogen retention. A valine 
intake of 87 mg. per kilogram per day was sufh- 
cient to permit weight gain and nitrogen retention 
which were similar to that which occurred during 
the period of full amino acid intake. The weight 
curve remained between the 50th and 75th percen- 
tile curves throughout the study. 

It thus appears that of the five subjects 
studied, two required 105 mg. per kilogram 
per day, whereas the requirements of the 
remaining three were satisfied by intakes of 
83 to 87 mg. per kilogram per day. A 
summary of the valine intake in these 
studies is found in Table 1. 
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Taste 1.—Valine Intake of Each Infant 


Valine Intake, 
Mg/Kg/Day 


Inadequate Adequate 


64 83 
105 
85 
105 
87 


85 
0 
87 
0 


Clinical Observations 


Specific symptoms attributable to valine 
deficiency were not observed in these stud- 
ies. During the valine-free periods, how- 
ever, a number of nonspecific symptoms 
were noted. The appetite was poor, there 


Taste 2.—Metabolic Data, Baby A 


was noted in Babies B and E, and a slight 
reduction of globulin was noted in Baby A. 
The significance of these changes remains 
doubtful. 

The metabolic data obtained on these in- 
fants are summarized in Tables 2 to 6. 
Periods of inadequate valine intake were 
characterized in the majority of instances 
by an increased urinary excretion of nitro- 
gen. The fecal excretion of nitrogen re- 
mained relatively constant. 

It was possible to establish quantitative 
amino acid urinary excretion patterns by 
column chromatography in only one subject 
(Baby D). The only consistent trend was 


4/16-19 


Valine intake, mg/kg/day 0 
Av. wt., kg. 5.20 
Nitrogen intake, gm/day 2.64 
Nitrogen in urine, gm/day 1.62 
Nitrogen in stool, gm/day 0.15 
Nitrogen retention, mg/kg/day 167 
Plasma protein, gm/100 ml. 

Total 

Albumin 

Globulin 


5.48 
3.22 
2.26 


4/23-26 


4/30-5/3 5/7-10 5/1417 

5.72 
2.78 
1.76 
0.16 


150 


63.5 
5.88 
2.82 
1.90 
0.17 


5.34 
3.48 
1.86 


was a tendency toward drowsiness, and 
when the infants were awake, there seemed 
to be an unusual amount of irritability and 
crying. These symptoms disappeared with 
valine supplementation. 


Laboratory Findings 


A slight reduction of plasma albumin as- 
sociated with a deficient intake of valine 


3.—Metabolic Date, Baby B 


in the amount of valine excreted. This was 
low during the period of zero intake, still 
lower during the next period, of 85 mg. per 
kilogram per day intake, which was inade- 
quate for this child, and then rose when 
adequate valine (105 mg. per kilogram per 
day) was provided. These figures are sum- 
marized in Table 7. 


12/10-13  12/17-20 


262 0 
3.34 3.36 
1.63 1.71 
0.71 14 
0.15 0.08 

232 56 


Valine intake, mg/kg/day 
Av. wt., kg. 
Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 0.72 
Nitrogen in stool, gm/day 0.10 
Nitrogen retention, mg/kg/day 242 
Plasma protein, gm/100 ml. 

Total 

Albumin 

Globulin 


5.54 
3.40 
2.14 


4.2 
2.54 
1.74 


12/24-27 12/31-1/3 


177 


Viel? 2/47 2/11-14 
85 
3.68 
1.78 
1.04 
0.15 


123 
3.96 
1.90 
0.83 
0.09 


254 
4.50 
2.2% 
1.08 
0.50 

148 


24 
4.74 
2.30 
Lu 
0.16 

211 


3.47 
L71 
0.89 
0.21 


5.39 
2.92 
2.47 


4.98 
2.67 
2.31 


4.96 
2.99 
1.97 


5.24 
3.05 
2.19 


5.42 
3.02 
2.40 


* Diarrhea during this period until first day of next period. 
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% 
Baby 
= 
B 
D 
E 
Date 4/9-12 — 5/21-24 
0 85 
2.72 2.92 
1.90 1.46 
0.20 0.19 
119 231 = 201 
5.32 5.78 5.82 
4 
4 
86 
] 
= 160 220 223 
5.14 
3.50 3.17 
a 2.29 1.97 4 
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Taste 4.—Metabolic Data, Baby C 


Date 4/29-5/2 
Valine intake, mg/kg/day 248 0 
Av. wt., kg. 3.89 3.98 
Nitrogen intake, gm/day 1.83 1.99 
Nitrogen in urine, gm/day 0.68 1.48 
Nitrogen in stool, gm/day 0.10 
Nitrogen retention, mg/kg/day 264 103 
Plasma protein, gm/100 ml. 

Total 5.2 5.04 

Albumin 2.98 3.4 

Globulin 2.30 1.80 


5/13-16 5/20-23 
0 85 
3.96 4.13 
1.68 2.02 
1.10 0.56 
0.13 0.15 

316 


5.24 5.45 
3.54 3.42 
1.70 2.08 


Tasie 5.—Metabolic Data, Baby D 


Date 3/11-14 3/18-21 


Valine intake, mg/kg/day 0 
Av. wt., kg. . 3.37 
Nitrogen intake, gm/day 1.56 
Nitrogen in urine, gm/day 0.92 
Nitrogen in stool, gm/day 0.11 
Nitrogen retention, mg/kg/day 158 
Plasma protein, gm/100 ml. 

Total 5.38 

Albumin 3.03 

Globulin 2.35 


3/25-28 


TasLe 6.—Metabolic Data, Baby E 


Date 2/25-28 3/47 
Valine intake, mg/kg/day 
Av. wt., kg. 
Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 
Nitrogen in stool, gm/day 
Nitrogen retention, mg/kg/day 
Plasma protein, gm100 ml. 
Total 
Albumin 
Globulin 


3/11-14 


0 
6.01 
2.51 
1.84 
0.13 
89 


5.21 
2.83 
2.38 


Taste 7.—Urinary Valine Excretion, Baby D 


3/18-22  3/25-28 4/812 


Date 
Valine intake, mg/kg/day 87 105 
Valine excretion, mg/kg/day 0.18 0.06 0.50 
Total identiiled amino acids, 35 39 43 
mg/kg/day 


Comment 


These data indicate that valine intakes 
ranging between 85 and 105 mg. per kilo- 
gram per day are adequate to maintain 
normal infant growth and health. Since 
these figures were obtained by the use of 
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a completely synthetic diet, the question 
arises of whether the valine requirement is 
of the same order of magnitude when a 
natural diet is fed. From studies that we 
have carried out on the minimal protein 
requirements of infants, using a cow’s milk 
formula, we have been able to conclude that 
the valine requirement is certainly not§ 
higher than 85-105 mg. per kilogram per 
day. In these studies, the amount of milk 
was reduced while the total caloric intake 
was kept constant. Four infants have 
gained weight well and retained adequate 
amounts of nitrogen when only 4% of the 
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5/27-30 6/3-6 
85 248 
4.37 4.43 
2.11 2.25 
0.56 0.62 
0.15 0.14 
320 335 
5.74 5.65 
2.31 2.42 
4 
87 105 105 260 
3.46 3.63 3.79 3.91 
1.72 1.75 1.87 1.93 
0.80 0.76 0.85 0.95 
0.18 0.12 0.13 0.13 
24 240 236 218 
5.98 5.85 5.57 
3.47 3.51 3.24 
2.51 2.34 2.33 
: 
| 3/18-21 3/25-28 
87 87 
6.14 6.43 
2.92 3.06 
1.67 1.67 ; 
0.21 0.21 
170 183 ; 
5.72 5.64 
3.16 3.06 


AMINO ACID REQUIREMENTS—V ALINE 


calories were provided in the form of cow’s 
milk protein and the formula was supple- 
mented by unessential nitrogen in the form 
of either urea or glycine. Calculation of 
the valine intake of these infants from 
available analyses of milk protein® gives 
a valine intake in the range of 80 mg. per 
kilogram per day. 

Infants receiving the usual cow’s milk 
formulae would receive at least twice as 
much valine as required. Hence there 
would not seem to be any need for valine 
supplementation of the formulae of normal 
infants. However, it is quite possible that 
certain pathologic states may increase the 
valine requirement. 


Summary 


The valine requirement of the normal 
infant was determined by the use of a syn- 
thetic diet, the nitrogen moiety of which was 
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composed of 18 L-amino acids. Our criteria 
of normal growth were satisfied by an in- 
take of 85 mg. per kilogram of body weight 
per day in three infants and of 105 mg. 
per kilogram of body weight per day in the 
other two, 


New York University-Bellevue Medical Center, 
550 Ist Ave. 
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The Arginine Requirement of the Infant 


SELMA E. SNYDERMAN, M.D.; AUDREY BOYER, B.5., and L. EMMETT HOLT Jr., M.D., New York 


The role of arginine in nutrition has not 
as yet been completely defined. It is essen- 
tial for growth in some animals, required 
for optimal growth in others, while in still 
others it does not seem to be at all neces- 
sary for growth. Arginine is required for 
growth by the turkey poult ' and the chick,’ 
the requirement being especially high during 
the first few weeks of life. This high re- 
quirement is due to a complete inability 
to synthesize arginine; in fact, the young 
fowl is unable to synthesize arginine even 
when ornithine is provided.* Both young 
rats * and weanling pigs ® can grow at sub- 
normal rates without arginine, but it is 
necessary for optimal growth. Apparently 
the synthesis of arginine cannot proceed 
rapidly enough or in large enough amounts 
to provide for the rapid growth of these 
animals. The young mouse ® seems to grow 
well on diets that do not contain any argi- 
nine. 

Arginine has been regarded by 
workers as being unessential for the adult 
rat,’ the dog,® and the adult human male,® 
since positive nitrogen balance can be main- 
tained on diets devoid of arginine. How- 
ever, in the studies of Holt et al.’°? in 
young men, there was a striking diminution 
in spermatozoa count after nine days of 
arginine deprivation; this occurred in sub- 
jects who were in positive nitrogen balance. 
This group confirmed their findings in rats ; 
degenerative changes in the testes were 
noted within three weeks of arginine with- 
drawal. However, degenerative changes in 


some 


~ Submitted for publication June 10, 1958. 

Department of Pediatrics, New York University- 
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the testes have not been uniformly found 
in arginine deprivation. Neither Williams 
and Watson’ nor Cannon" was able to 
confirm this finding in the rat. Two differ- 
ent Japanese workers,’*"® however, were 
able to demonstrate testicular degeneration 
in the rat after prolonged periods of argi- 
nine withdrawal. None of the men studied 
by Rose '? showed any reduction in sperm 
count when arginine was withheld for as 
long as 64 days. These conflicting findings 
of the effect of arginine deprivation on the 
testes indicate the need of further work 
to clarify this particular facet of the meta- 
bolic role of arginine. 

This present study was designed to de- 
termine if arginine is a dietary essential 
for the growing human infant. 

All metabolic and laboratory procedures 
were identical with those used in our pre- 
vious studies in the amino acid requirements 
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Fig. 1—Baby A, 1% weeks old. The dotted 


line represents the 3d percentile curve. 
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(MG/KG/ Day) 
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Fig. 2—Baby B, 3 weeks old. The dotted lines 
represent the 25th, 50th, and 75th percentile curves. 


of infants."*!® Our subjects were three 
normal male infants who ranged in age 
from 1% weeks to 3% months and in 
weight from 2.5 to 4.6 kg. at the start of 
the study. One baby (Baby A) was fed 
125 Cal. per kilogram per day; 140 Cal. per 
kilogram was required by the other two 
infants. 

The plan of study was to have a control 
period during which the full complement of 
amino acids was fed and then to remove the 
arginine completely. Nitrogen intake was 
kept constant by the substitution of glycine 
for the arginine. Two of these infants also 
had a control period on a natural diet; one 
on an evaporated milk formula and _ the 
other on pooled breast milk. 


Individual Protocols 


Baby A (Fig. 1).—Negro, born Nov. 26, 1956, 
birth weight 2.5 kg. He remained in the hospital 
for social reasons and had just regained his birth 
weight when he was admitted to the study. This 
weight was just beneath the 3d percentile curve. 
Although his weight gain was adequate during his 
two control periods on an evaporated milk formula 
and full amino acid diet, his nitrogen retention was 
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less than at any subsequent time. This was pre- 
sumably due to his very young age. Arginine was 
withdrawn from this baby’s diet for 35 days. Dur- 
ing this time, he gained weight consistently, staying 
at all times just under the 3d percentile curve. 
His nitrogen retention remained excellent during 
this period of time, in the same range as it was 
during the control period at the end of the study 
when he received a full complement of arginine. 

Baby B (Fig. 2).—Negro, born Dec. 6, 1956, 
birth weight 3.3 kg. He remained in the hospital 
for social reasons and weighed 3.7 kg. at the age 
of 2% weeks, when he became a subject in the 
study. This weight was between the 25th and 50th 
percentile curves. Arginine was completely re- 
moved from his diet for a period of 28 days. His 
weight gain was such during this period that his 
curve rose to between the 50th and 75th percentile 
curves. Nitrogen retention satisfactory 
during this period of arginine deprivation as it 
was during the control periods at the beginning 
and end of the study. 

Baby C (Fig. 3).—Negro, born prematurely 
Oct. 25, 1956, birth weight of 18 kg. After he 
had gained sufficient weight to be discharged from 
the premature unit, he remained in the hospital 
for social reasons. He was 3% months old and 


was as 
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Fig. 3—Baby C, 3% months old. 
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Taste 1.—Baby A, Metabolic Observations 


Date 


12/10-13 


Arginine intake, mg/kg/day 


Av. wt., kg. 

Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 
Nitrogen in stool, gm/day 
Nitrogen retention, mg/kg/day 


12/17-20 12/24-27 12/31-1/3 


1/1418 


Taste 2.—Baby B, Metabolic Observations 


Date 


12/31-3 


Arginine intake, mg/kg/day 


1/21-24 


0 0 0 


Breast milk 


Av. wt., kg. 

Nitrogen intake, gm/day 
Nitrogen in urine, gm/day 
Nitrogen in stool, gm/day 
Nitrogen retention, mg/kg/day 


4.44 
2.10 
0.73 
0.15 


weighed 4.6 kg. when he was included in the study. 
His weight performance on study could not be 
judged by percentile curves, since these are ap- 
plicable only to full-term infants. Arginine was 
removed from his diet for a period of 14 days. 
During this time he continued to gain weight and 
retain nitrogen at the same rate as during the con- 
trol period when he received the full quota of 
arginine. 

No changes in metabolic data were discernible 
during the periods of arginine withdrawal. These 
data are summarized in Tables 1 to 3. 


Comment 


These data indicate that arginine is not 
a dietary essential for the growing infant. 
The ability of these three infants to grow 
normally at a time when infant growth is 
most rapid, to retain normal amounts of 
nitrogen, and to manifest every appearance 
of good health indicates that they are able 
to synthesize adequate amounts of arginine. 
Since spermatogenesis does not occur in in- 
fancy, this does not place an added load on 
arginine synthesis. This continued growth 
without arginine is all the more striking 
when compared with our other studies on 
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the essential amino acid requirements of 
infants. In all of these, the withdrawal of 
an essential amino acid resulted in an arrest 
of growth within 48 hours. 

It is possible of course, that certain 
pathologic states may so raise the arginine 
requirement that synthesis may not be rapid 
enough to fulfill the requirement. This par- 
ticular aspect of the arginine requirement 
deserves further study. 


Summary 


Three normal male infants were fed 
diets of arginine for periods of 14 to 35 
days. All three gained weight well, re- 


TaBLe 3.—Baby C, Metabolic Observations 


Date 


2/11-14 2/25-28 
Arginine intake, mg/kg/day 

Av. wt., kg. 

Nitrogen intake, gm/day 

Nitrogen in urine, gm/day 

Nitrogen in stool, gm/day 

Nitrogen retention, mg/kg/day 211 
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{ 
up 
2/4-7 
Evaporated milk 
262 280 308 320 38 345 366 382 3.98 
tres 1.29 1.40 1.52 1.63 1.69 1.74 1.81 1.89 1.93 
Woe ay 0.67 0.86 0.78 0.74 0.82 0.79 0.77 0.83 0.93 
NE 0.25 0.11 0.17 0.18 0.13 0.14 0.13 0.2% 0.14 
Pec) M1 150 188 226 216 236 250 214 215 : 
12/24-27 1/7-10 1/28-31 2/4-7 
3.72 4.06 4.75 4.99 5.19 5.50 
1.84 1.93 2.26 2.36 2.49 2.64 
: 0.59 0.98 0.80 0.88 1.11 1.12 : 
a! 0.18 0.19 0.15 0.13 0.15 0.16 , 
a 288 199 275 275 270 238 248 
% 
12 
= 


ARGININE REQUIREMENT OF INFANT 


tained adequate amounts of nitrogen, and 
appeared to be in excellent health. Under 
the conditions of this study, arginine does 
not seem to be a dietary essential for the 
normal growing infant. 


New York University-Bellevue Medical Center, 
550 Ist Ave. 
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Cystinuria in Mentally Retarded Siblings with Atypical 
Osteogenesis Imperfecta 


HELEN K. BERRY, M.A., Cincinnati 


Cystinuria is a hereditary disorder of 
renal function in which defective tubular 
reabsorption of the amino acids cystine, 
lysine, arginine, and ornithine leads to the 
excretion of large amounts of these sub- 
stances in the urine. The only reported 
clinical consequence has been formation of 
renal stones composed of cystine. As a 
result of the limited solubility of cystine, 
precipitation may occur when the concen- 
tration in urine exceeds the solubility. Cys- 
tine stones are generally found only in 
persons excreting at least 250g. of cystine 
per milligram of creatinine.' 

Two patterns of inheritance have been 
noted.* All homozygous excrete 
cystine, lysine, arginine, and ornithine. In 
Type I families the trait is completely 
recessive, and the heterozygous parents 
show no defect in excretion of cystine. In 
Type II families the condition is “incom- 
pletely recessive,” and the trait is mani- 
fested in the heterozygous person by 
increased excretion of cystine and lysine 
without excretion of arginine and ornithine. 
The most likely explanation for the pres- 
ence of two types of inheritance, distin- 
guishable only by phenotype of the parent, 
would seem to be two mutant conditions, or 
alleles, of the same gene.* 


persons 


During an investigation of urinary ex- 
cretion patterns among related mentally 
retarded Muscatatuck State 
School, Butlerville, Ind., I encountered a 


persons in 
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Age, 


E 
Controls (6) 


* Data given in wg/mg. creatinine. 


group of siblings exhibiting the character- 
istic excretion pattern of cystinuria. The 
excretion of lysine, arginine, ornithine, and 
cystine in urine of five siblings is shown 
in the Table. 

Three of the five children, Siblings B, 
C, and E, excreted lysine, arginine, orni- 
thine, and cystine in large amounts. Cystine 
was detected in urine of all five children, 
although excretion of lysine by Siblings A 
and D was within normal limits. Excretions 
of leucine, valine, glutamic acid, serine, 
glycine, threonine, alanine, glutamine, tyro- 
sine, and histidine were in the normal 
ranges in all five children. No sugar or 
protein was present in the urine specimens. 
Blood specimens from each of the five chil- 
dren were examined ; there was no elevation 
in the concentrations of lysine, arginine, or 
cystine in serum. Siblings B and C were 
observed earlier to have an atypical form 
of osteogenesis imperfecta without blue 
sclerae.* A third child, Sibling E, showed 
radiologic changes consistent with the diag- 
nosis of osteogenesis imperfecta, but he had 
had no fractures. The normal low excre- 
tion of all amino acids except cystine, 
lysine, arginine, and ornithine, together 
with the absence of sugar, serves to distin- 


heat Familial Excretion of Lysine, Arginine, Ornithine, ; 
and Cystime * 
7 Sibling Yr. Lysine Arginine Ornithine Cystine 
A 16 25 2 
B 6 360 50 45 100 
9 1,010 108 280 250 
300 70 140 100 
con 
yee 
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CYSTINURIA IN MENTALLY RETARDED SIBLINGS 


guish these children from those persons 
with cystine excretion, rickets, and osteo- 
malacia as significant findings in the Fan- 
coni syndrome.® In the latter disease there 
is a generalized amino-aciduria, glycosuria, 
and proteinuria. 

The coincidence of excessive excretion 
of cystine, lysine, ornithine, and arginine by 
the three siblings who exhibit skeletal 
changes warrants careful investigation to 
determine possible relation of the defects. 
The most severely afflicted child, Sibling C, 
also exhibited the largest excretion of amino 
acids. We have as yet been unable to obtain 
urine specimens from the parents in order 
to elucidate the type of inheritance. The 
mother of the’ children was found to have 
an I. Q. of about 50. It was thought that 
her own father was also the father of her 
11 children, 5 of whom survive and are 
discussed here. 


Summary 


Three of five mentally retarded children 
in one family excreted cystine, lysine, argi- 


nine, and ornithine in amounts characteristic 
of cystinuria. Blood concentrations of these 
amino acids were normal, as were urinary 
excretions of other amino acids. The same 
three children exhibited a form of osteo- 
genesis imperfecta without blue sclerae. 


Children’s Hospital (29). 
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Purpura Fulminans 


STANLEY E. CRAWFORD, M.D., and JOHN G. RIDDLER, M.D., Jackson, Tenn. 


Infection is an important cause of pur- 
pura in infants and children. The purpuric 
manifestations of infectious diseases such 
as rubeola, varicella, infectious mononu- 
cleosis, tuberculosis, or cat scratch fever 
may be of interest to the physician as mere- 
ly a visible suggestion of host sensitization 
to a bacterial or viral antigen. Following 
cases of scarlet fever or rubeola or with a 
meningococcal sepsis, there can occur a rare 
and overwhelming form of purpura rapidly 
causing death. This severe confluent pur- 
pura results in local tissue death and forms 
the clinical syndrome of purpura fulminans 
or purpura gangrenosa. 

Guelliot ? first recorded its description in 
1884. Approximately 100 cases of this 
syndrome have been reported in the litera- 
ture with a mortality rate of 92%. Purpura 
fulminans is a rare complication of scarlet 
fever, having been seen only 4 times in over 
72,000 cases observed by several groups of 
authors.2*> We feel that the following case 
report is of interest because purpura fulmi- 
nans followed scarlet fever, the patient sur- 
vived, and this case is the first instance of 
survival with steroid therapy. 

The characteristics of this illness and its 
autopsy findings are remarkably similar in 
the literature. It occurs in young people. 
It may begin about two weeks following the 
onset of a mild scarlet fever. Massive 
ecchymoses develop with intense systemic 
symptoms of chills, fever, vomiting, and 
prostration. Cerebral symptoms, hemor- 
rhagic shock, coma, and death ensue as the 
purpura expands. During the first 48 hours, 
the ecchymoses become larger and are sym- 
metrically grouped on the lower extremities 
as well as over points of pressure on the 
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sacrum, buttocks, and iliac crests. The 
lesions, port wine in color, form blisters 
that discharge a sanguinous fluid on the 
hard edematous skin surface. Gangrene 
develops as necrosis and eschar formation 
change the color to a bluish black. The toes, 
fingers, nose, and cheek areas are particu- 
larly prone to dry gangrene. During the 
next two to three weeks, a period of slough 
and separation follows, demarcating the 
ischemic areas from the surrounding healthy 
skin. Repair then begins with granulation 
and scar formation. The majority of pa- 
tients die during the first few days of the 
illness; thus purpura fulminans rarely pro- 
gresses to purpura gangrenosa. 

Microscopically, there is 
arteries and veins in the skin and viscera. 
Many vessels are occluded by thrombi and 
are surrounded by exudate containing large 
numbers of neutrophils. Extravasation of 
blood is seen in the areas where blood vessel 
necrosis is complete.* 

The diagnosis must be a clinical one. 
Laboratory findings vary from case to case, 
although many show a_ thrombocytopenia. 
The bleeding time is usually prolonged, as 
is the coagulation time. Prothrombin times 
are abnormal, but the Rumpel-Leede test 
of capillary fragility may be normal. In 
one recent report, a deficiency of Factor V 
was found to be present.® 

The possibility of hemorrhage into the 
adrenal cortices in such a fulminating dis- 
turbance must be borne in mind. The labo- 
ratory evidence of the bleeding tendency 
seems often to be equivocal and cannot ex- 
plain the shock and massive exsanguination 
into the subcutaneous tissues. 


necrosis of 


Report of a Case 


History.—A 9-year-old white girl was admitted 
to the Jackson-Madison County General Hospital 
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on July 19, 1956, because of purpura and ecchymotic 
areas over the She had been 
entirely well until three weeks before admission 
At that time, she had had a high fever, vomiting, 
tonsillitis, and a developing fine red rash which 
subsequently desquamated. Her family physician 
was consulted, and chloroamphenicol in small doses 
was given to her for several days. The fever 
continued, and enlargement of the cervical lymph 
nodes noted. Twenty-four hours prior to 
admission, petechiae were seen for the first time. 
She was given one 250 mg. capsule of novobiocin 


lower extremities. 


was 


and was referred to this hospital. 

Physical Findings—On admission, the examina- 
tion revealed an acutely ill child with pallor of the 
skin, temperature 104 F orally, pulse rate 120 per 
minute, and blood pressure 80/60. In addition to 
evidence of recent weight tonsillitis, and 
moderate cervical adenopathy, the striking findings 
Both legs were swollen 


loss, 


were limited to the skin: 
and covered with small petechiae and large ec- 
chymoses over the entire left leg and ankle. Both 
ankles were covered by solid ecchymosis with a 


Fig. 2. — View of right 
ankle, July 20, demonstrating 
blister formations of previ- 
ous ecchymotic area. 
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Fig. 1.—Right ankle at 
time of admission, July 
19, showing large ecchy- 
mosis and numerous pete- 
chiae. 


sharp serpentine border separating it from the un- 
involved skin (Fig. 1). 

Laboratory Findings.—lnitial laboratory exami- 
nations included 4,560,000 RBC, hemoglobin 16.5 
gm. per 100 cc, and 11,450 WBC. There were 
10% stab forms, 82% segmented neutrophils, and 
8% mature lymphocytes, and the smear showed an 
apparent decrease in the number of platelets. Bleed- 
ing time was greater than 15 minutes (normal, 
1 to 3 minutes). Clotting time was four minutes 
(normal by the capillary tube method). The 
prothrombin time was 16 seconds, with a 13-second 
control. The urine was normal, serology negative, 
and Rumpel-Leede test normal on several occasions. 
The patient's blood was Type A, Rh-positive. 
Throat culture done on admission grew out a pure 
culture of B-hemolytic Streptococcus. 

Hospital Course—Four hours after admission, 
the child was found to be in severe hemorrhagic 
shock with unobtainable pulse and blood pressure. 
She was pale and sweating but alert and com- 
plaining of extreme thirst. The ecchymotic areas 
had spread to involve symmetrically the lower legs, 
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feet, and left thigh. The skin revealed normal 
islands scattered in the otherwise solid purpuric 
areas, Peripheral pulsations were normal. 

Therapy consisted of intravenous levarterenol 
bitartrate, whole blood, and hydrocortisone sodium 
succinate, in addition to massive doses of crystalline 
penicillin. Fifteen hundred cubic centimeters of 
whole blood was given slowly during the ensuing 
24 hours, and the patient's condition improved. 

On July 20, the second hospital day, the patient 
was alert and taking oral fluids; no extension of 
the purpura was noted. Bleeding time was six 
minutes; the platelet count was 40,000/cu. mm., or 
about 8/1,000 RBC on smear, The hemoglobin was 
15 gm/100 ce. At no time had any bleeding been 
observed from the gastrointestinal tract, and on 


July 22 a stool was chemically negative for blood. 


Fig. 3.—View of left foot, Oct. 30, demonstrating 
dry gangrene with spontaneous amputation of toes. 


The admission blood culture was reported as show- 
ing no growth after one week’s observation. 

By July 23, while the patient was still on steroid 
therapy, the platelet count reached 480,000, and by 
July 26 it was 507,000. Bleeding txme became normal 
by July 23, and determinations were not repeated 
after that date. 

The skin of the lower extremities demonstrated 
no advance of ecchymosis 12 hours after the begin- 
ning of steroid treatment. These areas, however, 
were showing early slough and blister formation 
by July 20 (Fig. 2). On Aug. 2, the patient 
exhibited partial-thickness loss of skin over large 
areas of the left thigh, legs, and dorsum of the 
feet. A portion of all the toes of the right. foot 
exhibited dry gangrene of the distal and inferior 
portions. There were areas of full- 
thickness skin loss covered by thick black eschar 
on the left thigh and the legs. The left leg and 
foot showed large areas of skin loss with dry 
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scattered 


Fig. 4.—Picture showing healing of previously 
described lesions five weeks after onset (Aug. 28). 


gangrene of the distal half of the lateral three 
toes. No secondary infection was evident. No 
grafting was felt to be necessary. The toes were 
allowed to heal and slough without excision ( Fig. 
3). The involved areas were treated as a “burn” 
with hexachlorophene (pHisoHex) baths, dry and 
nitrofurazone dressings, and gradual debridement. 

During the month of hospitalization, the patient 
remained febrile, presumably owing to the presence 
of skin necrosis. Otherwise, she did well and was 
given supportive therapy consisting of oral iron, 
high-protein diet, tetanus antitoxin, and antipyretics. 
Hydrocortisone therapy was given for the first 
five days only. The 100 mg. initial intravenous dose 


Fig. 5.—Completed healing of left thigh seven 
weeks after onset of illness (Sept. 11). 
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was followed by an oral dose every six hours in 
gradual tapering amounts. Penicillin was continued 
for a 10-day period followed by administration of 
tetracycline for 15 days. Figures 4 and 5 show 
the final result. 

Follow-up examinations on this child for the 
past 18 months have revealed no hematological 
abnormalities. She is well and attending school. 


Comment 


It is of interest in this case that both the 
mother and father of the child were found 
to be healthy carriers of the Streptococcus 
in their nasopharynx. During the patient's 
illness, a brother was treated for a periton- 
sillar abscess, and throat culture also re- 
vealed B-hemolytic Streptococcus. He had 
no purpura, but his Rumpel-Leede test was 
positive. A blood smear revealed a de- 
creased number of platelets during the acute 
part of his illness. These streptococci were 
not typed. It would seem reasonable that 


this particular Streptococcus could have 
possessed a toxin specifically causing a 


platelet suppression, 

The etiology of purpura fulminans re- 
mains obscure. Its relation to the Shwartz- 
man phenomenon has been discussed by 
previous authors.® In addition to the vascu- 
litis in these cases, the platelet suppression 
may also be important, as demonstrated 
in this patient. Current hematological 
textbooks place this syndrome in the non- 
thrombocytopenic type of purpura in classi- 
fication.’ This appears to be justified 
neither by a review of the literature nor by 
the case here presented ; however, the basic 
pathological lesion of vasculitis and gross 
bleeding into the tissues is usually absent 
in a typical thrombocytopenic purpura, 

Steroid therapy has been reported pre- 
viously in a surviving case of thrombocyto- 


Crawford—Riddler 


penic purpura follewing rubeola.* Bleeding 
manifestations in tnis case, however, were 
limited to a hemorrhagic character of the 
measles rash, epistaxis, and hematuria. As 
far as we are able to ascertain, this is the 
second recorded use of the steroid hormone 
in this syndrome.* It is the first surviving 
case so treated. 

The prompt and dramatic response of 
purpura fulminans in this case far out- 
weighs the very real danger of adrenal cor- 
tical hormone use in the presence of active 
infection. Survival in this usually fatal 
condition depends on early diagnosis and 
prompt adequate therapy. 


The Children’s Clinic, 648 W. Forest. 
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Pulmonary Hypertension and Vascular Change 


in Patients with Congenital Heart Disease 


A Review of the Literature 


1. HUNTER CRITTENDEN, M.D., and LEONARD M. LINDE, M.D., Los Angeles 


The natural history of pulmonary hyper- 
tension and pulmonary vascular change in 
patients with certain forms of congenital 
heart disease is a subject of utmost impor- 
tance in light of advanced surgical tech- 
niques which now allow for surgery for 
almost any type of cardiac lesion. The 
optimal age for surgical intervention for 
many of the cardiac lesions is not known, 
but one of the more important factors to 
be considered is the vascular change result- 
ing from abnormal amounts of pulmonary 
blood flow and pressure. Severe histologic 
changes may be irreversible or may greatly 
increase the risks of surgery. The follow- 
ing is a review of the pertinent literature 
and present thinking of workers in this 
field. 

Welch! in 1947 studied the pulmonary 
changes in 67 patients with congenital heart 
disease consisting of patent ductus arteri- 
osus (PDA), interatrial septal defect 
(IASD), and interventricular septal defect 
(IVSD). A control series of 10 noncardiac 
patients from each of the first seven decades 
of life served as a base line for the normal 
pulmonary changes with age. 

He classified small muscular arteries into 
three groups based on their external diam- 
eter. Medial thickening, intimal prolifera- 
tion, and intimal hyalinization were graded 
1+ to 4+ according to the extent of 
change. In all controls after the fourth 
decade, small muscular arteries showed mild 
intimal changes and some degree of athero- 
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sclerosis. By the seventh decade, these in- 
timal changes were consistently graded 2+ 
to 3+. No normal children under 10 years 
of age showed these changes. 

In 25 cases of PDA where the diameter 
ranged from 3 to 15 mm., only 1 showed 
more pulmonary vascular change than the 
controls. This patient had severe intimal 
hyalinization and pulmonary atherosclerosis 
associated with a PDA of 13 mm. diameter. 
Welch stated, “It would appear that there 
is no constant relation between either the 
diameter of the ductus or calculated volume 
flow and the degree of pulmonary hyper- 
tension.” 

He found no correlation between the size 
of the ductus, the circumference of the pul- 
monary artery, and the thickness of the 
right ventricle. Others have suggested that 
these measurements can be used as criteria 
for calculating pulmonary hypertension. 

Twenty-five cases with IASD greater 
than 0.8 cm. in diameter and 17 with a 
defect greater than 2 cm. were similarly 
studied. In no case was the pulmonary 
change greater than in the controls. 

Of 11 cases of IVSD ranging from 0.4 
to 2 cm., only 1 had changes greater than 
the controls. Marked intimal changes in 
this case were associated with a defect 2 
cm, in diameter. 

Welch concluded that the pulmonary 
vascular bed plays a passive role in patients 
with increased pulmonary blood flow, except 
in those conditions in which venous return 
is impeded, as in left heart failure or mitral 
stenosis. 
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Swan? in 1949 reported a case which was 
preoperatively diagnosed as coarctation of 
the aorta with a distal PDA. The PDA was 
ligated without finding a coarctation; post- 
operatively the patient developed right heart 
failure and died. At autopsy, congenital 
mitral stenosis with a hypoplastic left ven- 
tricle and aorta was seen. Microscopic 
lung findings showed marked medial hyper- 
trophy and intimal thickening which had 
produced sufficient pulmonary resistance to 
cause reverse flow in the ductus so that 
ligation of the PDA resulted in right heart 
failure. Their conclusion was that had the 
correct diagnosis been made preoperatively, 
surgery would have been contraindicated. 

Since 1950, Edwards * and his co-work- 
ers have contributed significantly to the 
problem of structural changes in the pul- 
monary vascular bed in patients with con- 
genital heart disease. He first ‘described 
three basic types of pulmonary arteries. 
The first type of artery was of the elastic 
type with numerous laminations of elastic 
tissue in the media, a moderate amount of 


adventitia, and a one-cell-layer intima. The 
second included the muscular arteries, which 
vary in size and are located near the smaller 
bronchi and bronchioles; in these, the media 
is muscular, with an internal and external 


elastic lamina. In normal adults the media 
is thin and the lumen wide. The third type 
of artery, the arteriole, is difficult to distin- 
guish from the venule, since there is no 
muscle, only endothelium with a_ small 
amount of connective tissue near the alveoli. 

Edwards found that, with increased pul- 
monary blood flow, changes, especially 
medial hypertrophy, occur primarily in the 
muscular arteries while the arterioles re- 
main normal. This medial hypertrophy 
resembles closely the fetal vasculature, and 
it has been suggested by Edwards and 
others that this may represent a carry-over 
from fetal life. Civin® and Edwards have 
demonstrated that fetal muscular arteries 
have a narrow lumen and a thickened media. 
This may represent the necessary situation 
to maintain sufficient pulmonary vascular 
resistance to enable the fetal right ventricle 
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to function as a systemic ventricle and to 
supply blood through the ductus arteriosus 
to the descending aorta. By the time the 
infant is 6 months of age, muscular arteries 
show a wide lumen and thin media, with 
the intima remaining unchanged. Changes 
in pulmonary resistance and flow may re- 
flect the status of pulmonary arteries. 

Although medial hypertrophy may act as 
a protective mechanism against the increased 
pulmonary blood flow with shunts from left 
to right, such anatomical alterations may 
progress to become detrimental. This point 
is generally believed to be reached when 
severe intimal changes also occur. A patho- 
logic state exists when the lumen is fixed 
in a rigid state and the pulmonary resistance 
is markedly elevated. 

Edwards ** has expanded this concept of 
pulmonary resistance to blood flow by cate- 
gorizing the type of vascular change and 
attempting thereby to predict the outcome 
of anticipated surgery. His “high resist- 
ance-high reserve” category includes mus- 
cular arteries with thick media, small lumen, 
and normal intima. These vessels therefore 
are still capable of vasoconstriction and of 
vasodilatation. Since they are not fixed in 
a rigid state, surgical correction of the 
lesion responsible for the increased pulmo- 
nary flow allows dilatation, with a decrease 
in pulmonary vascular resistance. 

The category of “high resistance-low re- 
serve” includes those vessels with intimal 
hyalinization and narrow lumen as well as 
medial hypertrophy. These often involve 
the larger arteries (3 mm. or wider in 
diameter), which supply a relatively wide 
segment of the lung. The distal vessels 
supplied by these may appear atrophic with 
dilated lumina, probably due to poststenotic 
changes. Therefore, in interpreting micro- 
scopic sections, it is important to search in 
several areas for such intimal changes to 
avoid being misled by these dilated vessels 
distal to the involved segment. These in- 
timal lesions of large muscular arteries are 
specific for pulmonary hypertension of se- 
vere degree and chronic nature. Surgical 
correction of the “high resistance-high 
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reserve” type of situation results in a de- 
crease in pulmonary vascular resistance and 
a normal physiologic state. After closure of 
a shunt in which “high resistance-low re- 
serve” change has occurred, pulmonary 
hypertension may persist or even increase, 
with ensuing right heart failure. 

A method of differentiating the type of 
involvement preoperatively has been sug- 
gested by Edwards,” involving determina- 
tion of the between the total 
pulmonary resistance and the systemic re- 
sistance. Measurements are made with the 
patient first breathing air and then breath- 
ing 100% oxygen. In 15 patients so tested 
with microscopic correlation, 4 were found 
to have an inflexible vascular bed and 11, 
a flexible vascular bed. In all cases of the 
flexible type, the ratio was reduced when 
100% oxygen was administered. 

With “high resistance-high reserve’’ type, 
the ratios varied but none were above 0.7 
(pulmonary resistance did not exceed sys- 
temic). Administration of 100% oxygen 
resulted in a significant decrease in pulmo- 


ratio 


nary compared to systemic resistance, with 


ratios consistently below 0.4. 

With “high resistance-low reserve’ type, 
the pulmonary resistance approached, 
equaled, or exceeded systemic resistance. 
Administration of pure oxygen resulted in 
a mild decrease in pulmonary resistance, 
the ratio never falling below 0.6 and more 
often approximating 1. 

Heath and Whitaker * feel that pulmo- 
nary hypertension is an independent disease, 
incidental to and not correlated with con- 
genital heart disease. This concept is based 
primarily on the lack of correlation between 
the degree of pulmonary vascular change 
and the size of the cardiac defect as studied 
by these workers. On the other hand, the 
data of Dammann ™:** support such a cor- 
relation in congenital heart disease. In all 
of his reviewed cases of patent ductus ar- 
teriosus with pulmonary changes of signifi- 
cant magnitude, the patent ductus arteriosus 
was of sufficient diameter to allow trans- 
mission of systemic pressures into the lungs. 
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Cases with a small patent ductus arteriosus 
never developed marked pulmonary hyper- 
tension. He* describes a case of stenosis 
of the left pulmonary artery associated with 
a large interventricular defect allowing de- 
creased flow through the left lung field and 
systemic pressures in the right lung. Typi- 
cal changes of pulmonary hypertension were 
seen in the right lung, while the left re- 
mained normal. 

Dammann’s *":* work, reported in July, 
1956, has offered probably the most objec- 
tive and significant evidence to date to dem- 
onstrate the causal relationship between 
increased pulmonary blood flow and _ the 
development of pulmonary hypertension. 

He first studied the lungs from 100 pa- 
tients with normal hearts ranging in age 
from newborn to about five years. An 
arbitrary method of measuring vessel 
changes was chosen. Only small muscular 
pulmonary arteries were used (easy to con- 
fuse with bronchial arteries). The total 
diameter was measured, then the diameter 
of the lumen. The ratio of the diameter 
of the lumen to two times the media plus 
the intima gave the lumen-size-to-wall-thick- 
ness ratio. 

He found that at birth these small mus- 
cular pulmonary arteries have a rather small 
lumen-to-wall ratio and resemble closely 
those of a similar size of the systemic cir- 
culation. By 4 weeks of age, the lumen 
becomes relatively and absolutely larger and 
the media thins out. By 6 months of age, 
these changes progress to the stage seen in 
5-year-olds, in that the muscular arteries 
appear much like venules. These changes 
occur rapidly at first and are marked at 6 
months, but lumen dilatation continues 
slowly until early adulthood. Lind and 
Wegelius ** showed that, in the human 
fetus, the right heart supplies the descend- 
ing aorta by way of the ductus arteriosus. 
For this to be possible, the pulmonary 
vascular resistance must be equal to or 
greater than the systemic. The high pulmo- 
nary vascular resistance in the fetus seems 
related to the appearance of a small lumen- 
wall ratio, but the stimulus for this re- 
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sponse is obscure. Some have supposed that 
it is due to the collapsed lung per se and 
that expansion of the lungs with air and 
clamping of the umbilical artery causes an 
immediate fall in pulmonary vascular resist- 
ance below systemic with cessation of a 
right-to-left shunt via the patent ductus 
arteriosus. The work of Adams and Lind *° 
showed that a left-to-right shunt via the 
patent ductus arteriosus continues for the 
first three days of life. The progressive 
vascular changes described above then begin 
to occur. By adult life, the pressure needed 
to propel blood through the lungs is only 
20% to 25% of the pressure of systemic 
circulation. 

Dammann *! next studied 50 cases of 
pulmonary stenosis in patients over 2 
months of age. The findings were essen- 
tially those of normal lungs, with the excep- 
tion of cases with thrombi secondary to 
polycythemia and those with long-standing 
dyspnea and secondary emphysema. With 
defects between the ventricles and the great 
vessels, or with large patent ductus arteri- 
osus, there is an increased blood flow 
through the lungs and a pressure in the 
pulmonary vessels equal in magnitude to 
the systemic pressure (“common ejectile 
force’). For this to be possible, the defect 
(IVSD, PDA, aortic window, etc.) must 
be at least as great in diameter as the 
orifice of the aortic valve. Only in this 
situation are the lungs exposed to systemic 
pressure, for if the defect is not as large as 
the aortic orifice, a pressure gradient exists 
between the two circulations, and, although 
the pulmonary flow is increased, the pres- 
sures are not equalized. 

Rushmer ** described the right ventricle 
as a distensible bellows or volume pump, 
with a large surface area able to pump tre- 
mendous quantities of blood (up to eight 
times systemic) through a low-resistance 
pulmonary bed without a high pressure. 
The left ventricle, on the other hand, acts 
as a piston pump against systemic peripheral 
resistance, 

Under the conditions of a common ejec- 
tile force, the direction of the flow of blood 
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respective peripheral vascular resistance of 
the two circulations. All such patients have 
pulmonary hypertension of systemic magni- 
tude all of their lives; therefore, the clinical 
picture presented by such patients is not 
dependent upon the mere presence of pul- 
monary hypertension but upon the relative 
blood flows through the two systems. Blood 
flow, in turn, is controlled by the resistance 
offered by the peripheral arterial bed. The 
systemic vascular resistance is relatively 
static, but the pulmonary vascular resistance 
varies during postnatal life according to the 
evolutionary pattern of the small pulmonary 
arteries. 

Dammann ** suggests that there are three 
possible courses that the pulmonary vascular 
bed may follow after birth in the presence 
of a common ejectile force. 

Phase 1. The pulmonary vasculature fol- 
lows the normal evolutionary change with 
decreasing pulmonary vascular resistance, 
resulting in increased pulmonary blood flow 
and decreased systemic blood flow. High 
output failure ensues as the heart works 
harder in an effort to maintain the systemic 
circulation. 

Phase 2. The fetal state of thick-walled 
thin-lumened vessels persists, maintaining 
high pulmonary resistance with balanced 
flow in the two circulations. The patient 
may be asymptomatic with minimal or ab- 
sent cyanosis and no significant heart en- 
largement. 

Phase 3. Secondary intimal changes be- 
gin with a gradual increase in pulmonary 
vascular resistance. The pulmonary pres- 
sure eventually exceeds the systemic pres- 
sure and a_ right-to-left shunt occurs. 
Cyanosis, growth retardation, and dyspnea 
are seen clinically. The reason that pulmo- 
nary vessels develop possibly irreversible 
intimal changes when exposed to systemic 
pressures is unknown. There is apparently 
a difference in the ability of individual 
patients to withstand such alterations in 

hemodynamics. 

In the progression from Phase 1 to Phase 
3, the work of the heart actually decreases, 
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and cardiac compensation may result. This 
often leads the family and the physician into 
a false sense of security. 

Dammann ** studied 87 patients with de- 
fects judged to have a “common ejectile 
force.” The microscopic lumen-wall ratios 
were studied independently from the clinical 
picture to avoid any prejudice. Those of 
Phase 1 (high output) occurred in children 
nearly all under six years of age. Consist- 
ently, lumen-wall ratios were greater than 
in the newborn, but somewhat lower in this 
group than in normal persons of the same 
age. 

Those of Phase 2 (balanced circulation) 
ranged in age from 6 to 20 years; all had 
decreased ratios similar to the fetal type. 

Those of Phase 3 were generally older 
(above six years), were cyanotic, and 
showed ratios markedly below normal for 
their own age. 

The usual situation was to pass from 
Phase 1 to Phase 3. However, there were 
some patients who apparently did not pass 
through Phase 1 but retained their fetal 
characteristics and then progressed to 
Phase 3. 

Dammann has postulated that in Phase 1 
the infant appears normal at birth and for a 
short time thereafter. As pulmonary resist- 
ance decreases, increased pulmonary blood 
flow leads to tachypnea, frequent respira- 
tory infections, and possibly high output 
failure. Some will die at this phase regard- 
less of medical treatment. Some patients 
survive Phase 1 as the heart grows rela- 
tively more than the defect grows, creating 
a pressure gradient between the two circu- 
lations and eliminating the common ejectile 
force. Those patients who survive progress 
to Phase 2. The rising pulmonary resist- 
ance reduces the extent of pulmonary flow, 
leading to a balanced circulation. The pa- 
tient will improve symptomatically. From 
Phase 2 the usual course is a progression 
to Phase 3 associated with marked medial 
thickening and beginning intimal changes. 
Clinically, these persons become cyanotic. 
Dyspnea, polycythemia, and right heart fail- 
ure progress. 
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The surgical implications of these postu- 
lations are obvious, namely, to prevent pro- 
gression to Phase 3, where irreversible 
intimal changes have occurred. Optimally, 
surgery should be done in Phase 1, where 
the surgical risk is considerably less than 
later. Surgery in Phase 2 is attended by 
a high mortality rate, but it may still be 
followed by a decrease in the medial hyper- 
trophy. Unfortunately, it is often impos- 
sible to determine when irreversibility has 
occurred. The method described by Ed- 
wards *.2® of determining systemic and 
pulmonary resistance using air and then 
100% oxygen may be a valuable means of 
making this distinction. Various drugs with 
actions on the autonomic nervous system 
are being employed by other workers **** 
in an attempt to determine the flexibility 
of the pulmonary vascular bed. Dye-dilu- 
tion curves have also been investigated for 
this purpose." 

Recently, Adams et al.,2° in a study of 
children with interventricular septal defect, 
found a direct correlation between surgical 
mortality and the degree of pulmonary 
vascular change noted on lung biopsy. 
Though intimal change could be found in 
infants, a tendency to progression was evi- 
dent with advance in years. Although the 
risk was high, the presence of minimal 
intimal proliferation was not necessarily 
incompatible with a good surgical result. 


Summary 

Our present understanding of the natural 
history of congenital heart disease with 
left-to-right shunts has been brought about 
by the efforts of many workers. It is clear 
that the pulmonary vascular bed is the de- 
cisive factor in the course of this disease. 
Initially, increasing pulmonary resistance 
serves a protective function, but progression 
of anatomic vascular change may be detri- 
mental to the patient. On this basis, sur- 
gery can be justified at an early age to 
prevent severe pathological pulmonary 
changes. Major questions which are yet 
to be answered are by what reliable means 
we can preoperatively determine the exact 
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state of diseased vessels which might incur 
a high surgical risk and what is the course 
of severe pulmonary vascular change after 
successful surgical repair. 


Department of Pediatrics, University of Cali- 
fornia Medical Center (24) (Dr. Linde). 
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Megaloblastic Anemia in Infancy and Childhood in 


Djakarta 


KHO LIEN-KENG, M.D., and O. ODANG, M.D., Djakarta, Indonesia 


Since the publications on megaloblastic 
anemia in infants in 1946 by Zuelzer and 
Ogden in the United States? and by Amato 
in Italy? in 1947, many cases have been 
added.** This disease seems to be not un- 
common in childhood, especially with mal- 
nutrition or kwashiorkor™®"; sporadic 
cases have been described previously by 
several authors.!*!" 

Inasmuch as the diagnosis of megalo- 
blastic anemia is based on the finding of 
megaloblasts in the bone marrow, our pur- 
pose was to determine the incidence of 
megaloblastic anemia in children admitted 
to our pediatric clinic during the last four 
years on whom bone marrow punctures 
were done. It was our purpose also to 
investigate the pathogenesis of megaloblastic 
anemia and the clinical symptoms in these 
children. 


Materials and Methods 


During the years 1954 to 1957, a total of 1,200 
bone marrow punctures were done on 800 children 
for the following indications: 

1. Hemoglobin determinations of less than 7.5 
gm/100 ml. upon admission or during the hospital 
stay. 

2. A hemolytic syndrome, such as anemia, fever, 
splenomegaly, jaundice or yellowish appearance, or 
urobilinogenuria, or a blood picture suggesting a 
hemolytic anemia (target cells, spherocytes, frag- 
mentocytes, reticulocytes, erythroblastosis, high 
alkali-resistant or pathologic hemoglobin). 

3. A slight anemia in which the blood picture 
suggested the presence of megaloblastic anemia 
(megalocytes, megaloblasts, MCV less than 9% 
cus, MCH less than 32 gg, MCHC less than 
3%). 


Submitted for publication June 9, 1958. 
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4. Indications of aplastic anemia (anemia with 
low reticulocyte count, granulocytopenia, thrombo- 
cytopenia ). 

5. Anemia suggestive of a deficiency anemia and 
which did not react to liver or iron therapy. 

6. Anemia of unknown etiology. 

7. A clinical and blood picture suggesting the 
presence of leukemia or leukemia-like disease 
(anemia, fever of unknown etiology or which did 
not react to antibiotics, hemorrhagic diathesis, 
hepatosplenomegaly, adenopathy, granulocytopenia, 
thrombocytopenia, or the presence of pathologic 
cells in the blood). 

8. Presence of a 
thrombocytopenia. 

9. Severe malnutrition (kwashiorkor). 

10. Malignant neoplasias (chloroma, 
sarcoma, reticulum-cell sarcoma) 

In addition, bone marrow punctures were per- 
formed on about 100 children with typhoid fever, 
viral hepatitis, and purulent meningitis 

The methods of hematological examination have 
been described previously.” 


hemorrhagic diathesis with 


lympho- 


Results 


Out of 800 children on whom bone mar- 
row biopsies were performed one or more 
times, 25 children had megaloblasts in the 
marrow. Five of these children have been 
described "™ in connection with kwashiorkor 
and will not be discussed in this paper. 

The clinical, blood, and bone marrow data 
of the remaining 20 cases are recorded in 
Tables 1, 2, and 3. These children, 9 boys 
and 11 girls, varied in age from 4 weeks 
to 6 years and had a body weight far below 
the normal values for Djakarta children 
(Fig. 1). Five of these infants were pre- 
mature infants (Cases 1, 2, 5-7). The 
diagnosis of megaloblastic anemia was made 
within a few days after admission in 11 
cases (Cases 3, 7, 8, 10, 12-15, 18-20), 
although the chief complaints were not 
those caused by anemia. Bone marrow bi- 


95/209 


mee 
if j 
. 
ee 
= 
A 
Mena 
ee 
q 
& 
Ng 
4 
y 
¥ 
L 
2 
wie 
hess | 
3, 
id 


A. M. A. JOURNAL OF DISEASES OF CHILDREN 


Tasie 1.—Clinical Data 


Gastric 


Acidity, Choles- Thymol 
Case Weight, Length, Mm.1.10N Albumin, Urea, terol, Turbidity, Bilirubin, 
a Cm NaOH Gm. % Mg. % Mg. % Units Mg. % 
1 M 4 1.87 “ 3.50 20 106 8.0 04 
2 F 5 2.05 “7 41 
3 F 6 2.80 a 35 
4 F 7 2.40 50 48 
5 F 1.80 4 41 
6 F y 1.70 7 
7 M 10 3.55 52 1 44 1.0 
s F 10 3.00 a 0 1.75 126 116 88 
y M 26 2.92 57 4 2.02 21 61 6.2 04 
10 F 30 6.30 65 6 2.82 B 236 29.2 0.8 
ll M “ 5.75 
12 F 43 5.04 64 2.93 ya) 282 9.8 0.9 
13 M 52 4.70 70 4 lose 2 66 174 04 
M4 F 52 4.50 62 3.50 30 193 13.8 08 
15 M 56 5.90 71 16 1.74 31 282 38.2 08 
16 F 78 4.50 69 8 2.31 32 180 74 0.4 
7 M 100 8.40 80 2.38 21 72 7.6 04 
18 M 104 7.70 75 6 
19 F 182 8.20 83 17 1.89 20 68 46 14 
20 M 312 13.40 95 3.04 26 96 44 0.6 


opsies were performed immediately because 
of the grave anemia on admission. In the 
remaining cases, the anemia developed dur- 
ing the hospital stay and bone marrow 
punctures were done between one week and 
two months after admission. 

The principal diseases in which megalo- 
blastic anemia could develop were malnutri- 
tion, prematurity, chronic dyspnea with or 
without dehydration and toxicosis, and 


TABLE 2. 


chronic or acute infections, such as menin- 
gitis, bronchopneumonia, and otitis media. 
From the history and by observations in 
the hospital, it appeared that loss of appe- 
tite, loss of weight, fever, and diarrhea 
were seldom lacking; inadequate feeding at 
home was encountered in all instances. In 
Case 7, a premature infant was fed rice 
water and some bananas after discharge 
from the hospital, at the age of 2 weeks, 


Admission Blood Data 


Erythro- 
Case Hgb., cytes, Reticulo- Normo- Megalo- 
io. Gm. % # Millions cytes blasts blasts 


1 3.1 1.48 47 9,100 + 
2 2.7 0.96 66 52,600 + 
3 3.8 1.2 36,000 + 
4 4.5 1.64 Y 600 + 
5 5.1 1.76 57 
6 8.0 2.74 27 750 + 
7 4.0 1.24 7 100 _ 
8 7 2.20 9 2,200 > 
5.5 2.24 85 1,000 
1” 6.9 2.10 104 3,600 + 
ll 48 2.55 4 600 + 
12 4.2 14 ll 60 _ 
13 4.9 1.68 69 _ - 
14 1.5 0.61 27 1,200 + 
15 3.1 1.08 a1 64,000 + 
16 7A 2.58 10 50 ad 
9.0 3.06 2B - 
18 5.0 1.66 144 500 _ 
19 4.9 1.70 86 120 - 
2 3.5 1.18 112 1,000 _- 


Color 
Index 


MCH MCHC, 
ue. % 


Megalo- Hemato- MCV, 
cytes crit Cu. 


+ 4 95 26 27 0.85 
+ 0.94 
+ 1.00 
+ 0.91 
+ 0.96 
+ 25 92 39 32 0.98 
a 13 105 32 31 1.07 
+ 1.07 
+ 19 80 25 2 0.82 
+ 20 95 27 30 0.96 
+ 

+ ll 76 29 38 0.98 
7 15 90 2 32 0.97 
+ 0.81 
+ 10 93 29 31 0.98 
+ 27 102 37 28 0.92 
2s 91 29 32 0.98 
+ 18 104 31 2 1.00 
+ 19 112 2 26 0.98 
+ 19 106 29 26 0.99 
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Taste 3.—Bone Marrow Data 


Megaloblastic 


Myeloid- Giant 
Erythr- Stab 
oid or Meta 
Ratio Cells 


eeese 


+ 


AGE IN WEEKS 


Fig. 1—Weight and age of 20 children with 
megaloblastic anemia in comparison with the “nor- 
mal” average weight curve in Djakarta children. 


until the second admission, at the age of 


10 weeks. Additional feedings, such as 
vegetables, animal proteins, and vitamins, 
were not given at all to the older infants 
or children or were given irregularly in 
very small quantities. Most of the children 
were pale and apathetic on admission, and 
a moderately enlarged spleen and liver were 
found in about half of the cases. Examina- 
tion of the gastric fluid in 14 cases revealed 
a distinctly lowered acidity in 9 instances ; 
with histamine injections these cases showed 
an increase in gastric acidity. 

In general, examination of the serum 
revealed a low albumin content, normal 


Lien-K eng—Odang 


urea content, low cholesterol, normal bili- 
rubin, and (except in one case) increased 
values in the thymol turbidity test. In eight 
cases (Cases 5, 9, 12, 13, 15-17, 19), symp- 
toms of miscellaneous vitamin deficiencies 
were observed, such as xerosis conjunctivae, 
Bitot spots, keratomalacia (vitamin A de- 
ficiency), areflexia and palpitations (thia- 
mine [vitamin B,] deficiency), angular 
stomatitis, and other symptoms indicating 
vitamin B complex deficiency. In the few 
cases in which the urine was examined, it 
appeared saturated with ascorbic acid. True 
kwashiorkor symptoms, such as edema and 
hair and skin changes, were not observed. 
All of the children showed a very low 
hemoglobin content of the blood (Table 2) 
at the time when megaloblasts were found 
in the bone marrow. The number of red 
blood cells varied from 610,000 to 3,060,000, 
and the color index varied between normal 
values; in five cases (Cases 7, 16, 18-20), 
the MCV was slightly above normal; the 
MCH was above normal in Case 6 and less 
than normal in Case 9. The MCV con- 
centration was normal except in three cases 
with subnormal values. However, one can- 
not rely on such values because of their 
limited validity in grave anemias and be- 
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Normoblastic 
ca Pro- Poly- Poly- 
Case eryth- Macro- Baso- chroma Acido- Baso- chroma Acido- 
No. rocytes cytes phils tophils phils phils tophils phils 
1 1.0 2.0 78 31.0 64 
3 04 12 10.2 13.2 10.4 0 
‘ 0 02 54 32 42 0 a 
Fat 5 0.6 14 54 68 14.2 0 3 
6 16 0.8 2.6 78 14.6 0 
+ 7 0 04 76 22.6 20.4 
8 04 38 8.2 14 4.2 
14 04 8.0 11.0 8.0 
10 0 0 64 14.6 7.0 
14 1.2 3.0 5.0 94 
12 18 04 11.6 9.4 12.6 0 
si 13 04 0.2 16 7.2 9.6 0 - 
14 14 2.2 14 1.6 48 1 
ip 15 0 0 6.2 10.4 16.8 1 

16 0.6 1.0 2.8 11.6 4.6 
= 7 1.0 04 3.0 3.6 54 
a 18 1.2 0.6 24 64 5.0 i: 
Ai 19 0 04 46 6.2 9.6 ag 
20 14 0 22.4 18.8 4.0 
ee 
>, 
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DIAMETER IN MICRONS 


Fig. 2.—Price-Jones curves of the blood smears 
from children with megaloblastic anemia in com- 
parison with a normal curve (dotted line). Most of 
these are shifted to the right as well as to the 
left and show a so-called dimorphic anemia curve, 
which indicates a dual deficiency of iron and ex- 
trinsic factor. 


cause one may expect a dual deficiency of 
iron and liver factors in cases with malnu- 
trition and vitamin deficiencies. In general, 
the number of the reticulocytes was high 
(from 8 to 154 per 1,000 red blood cells), 
indicating an active erythropoiesis. 

A constant phenomenon was the appear- 
ance of normoblasts, and sometimes of 
megaloblasts, in the peripheral blood. In 
two cases, the number of normoblasts was 
extremely high—52,600 in Case 2 and 
36,000 in Case 3. Blood smears revealed 


Fig. 3 (Case 14).—A 
group of acidophilic and 
polychromatophilic mega- 
loblasts. Note the fine 
chromatin structure of 
the nuclei with abundant 
parachromatin in com- 
parison with a 
acidophilic erythroblast at 
right. In this case the 
number of the megalo- 
blasts is much more than 
that of the erythroblasts. 


normal 
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megaloblasts in 10 cases (Cases 1-4, 6, 8, 
10, 11, 14, 15); megalocytes and anisocy- 
tosis in all cases ; poikylocytosis in all except 
Cases 5, 9, 16-19, and polychromacia in all 
except Cases 5, 17-19. Leukocytosis was a 
common finding; the number of leukocytes 
varied from 6,300 to 49,900. Granulocyto- 
sis, sometimes with a shift to the left, was 
regularly seen. The number of the platelets 
was normal except in four cases (Cases 3, 
12, 17, 19). Price-Jones curves of the 
blood smears revealed a flattening of the 
tip with a broad base and an extension to 
the right and to the left. Sometimes a 
characteristic dimorphic curve in a dual 
deficiency was observed (Fig. 2). The main 
cell diameter of the erythrocytes varied be- 
tween normal values in most cases (above 
normal in Cases 1, 3, 5, 10, 15; below 
normal in Case 13). 

The bone marrow was characterized by 
a richness in cells and less fat in comparison 
with marrow. The erythro- 
poietic system was active, as can be seen 
from the low myeloid-erythroid ratio of 
2.09 (0.85 to 4.25). The number of mega- 
loblasts varied from 5% to 70% of the 
total number of nucleated red blood cells; 
they were characteristic and could be found 
The mature forms were 
e., the polychromatic 


normal bone 


in all stages. 


easiest to recognize, i. 
and the acidophilic megaloblasts (Figs. 3-6). 
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Fig. 5 (Case 11).—A 
polychromatophilic mega- 
loblast with a_ typical 
structure of the nucleus 
with two distinct nucleoli 
still present. A normal 
acidophilic erythroblast at 
the top. 


Fig. 4 (Case 17) —A 
giant acidophilic megalo- 
blast with a double nu- 
cleus at the top and some 
normal acidophilic eryth- 
roblasts. 


Fig. 6 (Case 11).—A 
giant polychromatic meg- 
aloblast with two typical 
nuclei still containing nu- 
cleoli and other megalo- 
blasts and erythroblasts. 
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Fig. 7 (Case 17).— 
Giant stab cell and hy- 
persegmented polynuclear 
cell. Note the presence 
of microcytes and macro- 
cytes at the same time. 


Fig. 9 (Case 20)—A 
giant  hypersegmented 
polynuclear cell with vac- 
uolation of the cytoplasm. 
The other cells are normal 
granulocytes in the bone 


marrow. 


Fig. 8 (Case 16).—A 
group of giant stab cells 
and metamyelocytes with 
vacuolation of the cyto- 
plasm; compare a normal 
polynuclear cell at right. 
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In all cases, giant stab cells or metamyelo- 
cytes could be found easily (Fig. 7), and 
vacuolation of granulocytes (Fig. 8), hyper- 
segmentation of granulocytes (Fig. 9) or 
megakaryocytes, or multinucleated mega- 
karyocytes were common. The number of 
megakaryocytes seemed to be normal. 
Treatment was based on evaluation of 
the primary disease. Premature infants 
were placed in an incubator and managed 
in accordance with the general regulations. 
Moderate enteritis was treated only by a 
regulation of feeding. Enteritis caused by 
Shigella and by pathogenic coli was treated 
with oxytetracycline (Terramycin) or tet- 
racycline (Achromycin) and_ chloram- 
phenicol (Chloromycetin) or streptomycin. 
Enteritis with dehydration was treated with 
parenteral fluid therapy with electrolytes; 
blood transfusion was given to children with 
grave anemia. Pneumonia, meningitis, and 
otitis media were treated with antibiotics 
and, if necessary, by paracentesis. Cortisone 
was given to infants in dehydration or toxi- 
cosis. Vitamin B complex (thiamine 2 mg., 
riboflavin [lactoflavin] 1 mg., pyridoxine 
HCl 0.5 mg., Ca pantothenate 3 mg., nico- 
tinamide 25 mg.), and ascorbic acid (vitamin 
C) 50 mg. were given twice daily as a rou- 
tine, and 20,000 units vitamin A were ad- 
ministered parenterally on successive days 
in cases of overt avitaminosis, Megaloblastic 
anemia was treated with folic acid, 5 to 10 
mg. daily by injection, or Eryfol, Roche, 
0.5 mg. daily (1 ml. contains 7.54 of pure 
cyanocobalamin [vitamin By] and 5 mg. of 
folic acid). In every instance folic acid was 
followed by a reticulocytic crisis. Increase 
of the hemoglobin was adequate in those 
cases in which the primary disease could be 


suppressed, except in Case 16, in which 
the erythropoietic system of the bone mar- 


row appeared to be hypoplastic. In_ this 
case, the hemoglobin content of the blood 
became normal after two months of hos- 
pitalization. Seven children died of the 
primary diseases for which they were ad- 
mitted to the hospital (Cases 2, 3, 5, 8, 11, 
12, 19). 
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Comment 


The most important criterion for megalo- 
blastic anemia is the presence of megalo- 
blasts in the bone marrow. These cells have 
in common the fine chromatin structure of 
the nuclei with abundant parachromatin. 
In general, the age of the nucleus is younger 
in comparison with the cytoplasm. The size 
of the megaloblast is larger than the normal 
erythroblast of the same age, but this is not 
a reliable difference. The acidophilic meg- 
aloblasts are easier to recognize because of 
the size of the cell and the broad acidophilic 
cytoplasm in comparison with a rather 
young nucleus. The finding of giant stab 
cells or meamyelocytes and pa‘hologic 
megakaryocytes are only indicative of meg- 
aloblastic anemia and are not pathogno- 
monic because these pathologic cells are 
commonly found in severe malnutrition or 
kwashiorkor without megaloblastic anemia. 
Abnormal mitotic division with a tendency 
to lobulation and karyorrhexis and changes 
in the ratio between nucleus and cytoplasm 
are not typical of megaloblasts but are gen- 
erally found. A differential diagnosis from 
pernicious anemia can be made by the find- 
ing of free hydrochloric acid in the gastric 
fluid or by the appearance of this acid after 
histamine injections. Pernicious anemia in 
Indonesians is extremely rare. 

In reviewing the characteristic findings 
of the clinical and blood picture in our cases 
we arrived at the following conclusions: 

1. All the children were in a state of 
malnutrition with a body weight far below 
normal, 

2. All these children, whether born pre- 
ma‘urely or at term, had a history of inade- 
quate feeding, with digestive disturbance, 
diarrhea, chronic enteral or parenteral in- 
fections—all conditions in which resorption, 
utilization, and consumption of the maturat- 
ing factors for the red blood cells had 
become deranged. 

3. Most of these children had a high 
grade of anemia, with symptoms of active 
erythropoiesis (reticulocytosis, polychroma- 
sia, erythroblastosis) but no symptoms of 
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increased red cell destruction (no urobilin- 
ogenuria or increase of bilirubin in the 
blood). 

4. Though the finding of anisocytosis 
with many macrocytes or megalocytes and 
the distinct acidophilic megaloblasts in the 
blood smear are pathognomonic for megalo- 
blastic anemia, these were characteristic in 
only half of our cases. 


One would expect an iron deficiency in 
children with undernutrition and inadequate 
feeding complicated by 
digestion, utilization, and resorption of the 
food and by enteral and parenteral infec- 


disturbances of 


tions with increased need for iron to build 
antibodies. Iron deficiency was present in 
many of the cases, as may be concluded 
from the following observations: 

1. The finding of hypochromasia and 
anisocytes in the blood smear with many 
microcytes next to macrocytes. 

2. The relatively low values of MCV 
and MCHC in many cases, 

3. The Price-Jones curves indicating a 
dual deficiency with a shift of the curve 
to the left and to the right and the typical 
two top curves in the so-called dimorphic 
anemia.'* 


4. The normal mean cell diameter in 
many cases and less than normal in one 
case, 

5. The response of the anemia to folic 
acid without blood transfusion was, in our 
opinion, inadequate in many cases, while, 
on the other hand, treatment with blood 
transfusion without folic acid seemed to be 
adequate; the observations that the serum 
in iron values in our malnutrition cases 
were far below the normal.?* 

Hypersegmentation of granulocytes in 
the blood were not evident in our cases. 
Leukocytosis with a shift to the left is a 
reaction to infection and is not a feature 
usually encountered in megaloblastic anemia. 

In general, treatment of our cases con- 
sisted of the following procedures: 

1. Acute conditions, such as dyspepsia with acido- 
sis, dehydration, and shock, were treated by in- 
travenous drip of a solution consisting of saline 
and dextrose, acetate, and, later, of blood; the first 
solution was replaced by lactated potassic saline 
injection (Darrow’s solution), with or without ad- 
ditional cortisone treatment parenterally ; after this, 
dependence was placed on regulation of the diet. 

2. Infections were treated with antibiotics. 

3. Malnutrition vitamin 
treated by adequate food and vitamins. 

4. Grave anemias were treated by blood trans- 


and deficiencies were 


fusions, megaloblastic anemia, by folic acid with or 
without cyanocobalamin, and iron deficiency, by 
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Fig. 10 (Case 7).—The clinical, blood, 
and picture. Folic acid 
therapy was followed by a reticulocytic 


bone marrow 
crisis, and the condition improved rapidly 
with antibiotic treatment and blood trans- 
fusions. The disappeared 
within a few days from the bone marrow. 


megaloblasts 
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MEGALOBLASTIC ANEMIA 
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Fig. 11 (Case 15).—A boy with mal- 
nutrition and several infections and meg- 
aloblastic anemia treated with antibiotics 
and blood transfusions without folic acid. 
The condition improved within a few 
weeks, and the megaloblasts disappeared 
within two weeks from the bone marrow. 


BONE MARRO) 
ERY THROBLASTS 
MEGALOBLASTS 


blood transfusion only. Oral iron was contrain- 
dicated in most cases because of disturbed digestion. 
We preferred blood to iron preparations for par- 
enteral use (intravenous or intramuscular). 

The mortality was high; eight of the 
children died because of the grave condition 
in which they were admitted to the hospital. 


Summary 
Observations are reported on 20 cases 
of megaloblastic anemia in premature in- 
fants, in infants born at term, and in small 
children who were admitted to the pediatric 
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Fig. 12 (Case 15).—Price-Jones curves of blood 
smears taken at different intervals, compared with 
a normal curve. 
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clinic of the University of Indonesia in 
Djakarta during recent years. The body 
weight of these children was far below 
normal, and the primary disease for which 
they were treated in the hospital was not 


anemia but dyspepsia—with or without de- 
hydration, acidosis, and shock; enteral 
(pathogenic coli, Shigella, Salmonella) or 
acute (pneumonia, meningitis, otitis media) 
infections; prematurity, or malnutrition. 
Most of these children had miscellaneous 
iron or vitamin deficiency. 

The diagnosis of megaloblastic anemia 
was based primarily on bone marrow biopsy. 

Treatment was based on determination 
of the primary cause of the disease and 
consisted of blood transfusion, antibiotics, 
and folic acid (with or without cyanocobal- 
amin [vitamin Bi2]). The mortality was 
high. 

Pediatric Clinic, Medical School, University of 
Indonesia. 
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Eye Injuries in Children 


JOHN H. NELSON, M.D., Birmingham, Ala. 


The purpose of this paper is to call the 
attention of the general physician to the 
problems involved in eye injuries in chil- 
dren, to give briefly the generally accepted 
methods of their management, and to em- 
phasize that the prevention of ocular injury 
is much more profitable than the treatment. 

When compared to all types of injuries 
sustained by children, eye injuries are not 
very common. However, the fact that eye 
injuries are commoner in children than in 
the general population was shown by a re- 
cent study, which revealed that children up 
to 9 years of age account for over 20% 
of all the serious eye injuries.’ Since acci- 
dents of various kinds cause about 50% 
of all blindness in one eye and about 20% 
of all blindness in both eyes,? proper and 
early treatment and prevention of injuries 
are extremely important. Because of the 
delicacy and peculiarities of ocular tissues, 
an injury that would be insignificant else- 
where is a serious one in the eye and may 
result in the immediate or eventual total 
loss of vision in one or both eyes. 

To emphasize the significance of how 
easily a simple dictum is forgotten in han- 
dling eye emergencies, the story is apropos 
of a doctor’s little son who received a 
splash of lime in one eye. The excited 
mother called the father at his office and 
was told to rush the child straight to the 
eye hospital (some 30 minutes away). This 
was a real emergency, and the father knew 
it, but he hastily overlooked the one thing 
that might have saved his son’s eye—imme- 
diate washing of the eye with copious quan- 
tities of water. 

Types of Accidents 

Sharp objects, blows, falls, and foreign 

bodies produce the greatest number of the 
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serious eye injuries (82.2% of all major 
injuries in one analysis'). However, BB 
shot, fireworks,* firearms, explosions (dy- 
namite caps, etc.), chemical burns, and ther- 
mal burns are also responsible for many 
injuries to the eyes. 

As was shown by a recent survey, Christ- 
mas toys are very significant as a source of 
severe eye injuries in children.* It is sur- 
prising how many seemingly harmless toys 
represent the instrument for severe eye 
injuries. The more obviously dangerous 
ones (BB guns, bows and arrows, and 
darts) are responsible for the greatest 
number of severe injuries from toys, but 
sharp-edged metal or plastic toys make a 
significant contribution also. A harmless 
rubber-tipped bow and arrow set becomes 
a dangerous weapon when sticks and reeds 
are converted to arrows in a friendly game 
of “cowboys and Indians.” 


Types of Agents 


Injuries to the eyes may be the result of 
(1) toxic chemical agents, (2) thermal 
agents, (3) mechanical agents, and (4) 
certain radiations. 

Toxic Chemicals.—Of the toxic chemi- 
cals which are likely to be involved in eye 
injuries in children, household ammonia 
(10%), lime (CaO, which becomes Ca(OH)2 
on contact with moist surfaces), lye 
(NaOH), and potassium hydroxide (KOH) 
are the most severely damaging agents. The 
lime reaction produces a great deal of heat, 
water is extracted from the tissues, corneal 
lipids are saponified, and interstitial kera- 

* Injuries to the eye by fireworks have declined 
in the United States: In 1937, there were 16 
patients who lost the vision of one or both eyes 
and 294 who received less serious eye injuries, 
while in 1946 the figures were 1 and 44, respec- 
tively.* 
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titis ensues. Since NH,OH enters the an- 
terior chamber in 15 to 30 seconds, KOH 
and NaOH within 5 minutes and Ca(OH )e 
just a little less rapidly, immediate flushing 
of the eye with water is the one most im- 
portant measure.® Forcing the lids open 
and holding the eye under a faucet or a 
low-pressure stream from a garden hose 
are often handy as well as effective methods. 
As soon after this as possible, tetracaine 
(Pontocaine) should be instilled and fur- 
ther irrigation with saline carried out. The 
lids should be turned and all particles re- 
moved with a wet cotton applicator. 

In contrast to acid burns, which 
usually be evaluated immediately, alkali 
burns tend to be progressive and may be 
misleading. Evaluation and treatment by 
an ophthalmologist are usually necessary 
but should not take precedence over the 
sine qua non of immediate and thorough 
irrigation. A new drug, edathamil (Ver- 
sene), may diminish corneal opacities in 
some lime burns by removing calcium de- 
posits from the cornea.* Prompt and pro- 
longed irrigation of all 
from the eye should be done before medical 
attention is sought or specific treatment 
begun. 

Thermal Agents.—Hot liquids and flam- 
ing clothing or kerosene often injure the 
eyes when the face and upper half of the 
body are involved in extensive burns, and 
all too frequently children are the victims 
of such Attention to the eyes 
may be of secondary consideration, owing 
to the pressing need for life-saving meas- 
Sutler* has had 


can 


toxic chemicals 


accidents. 


ures. In such instances, 
good results with the use of atropine and 
antibiotic ointment instillations, and if the 
eyes had to be incorporated in an over-all 
head-and-face bandage, he did not dress 
them again for as long as a week or 10 
days. Severe burns should have the atten- 
tion of an ophthalmologist, but if one is 
not available at the time of initial care, the 
above method has proven safe and satis- 
factory. 

Mechanical Agents.—Mechanical agents 
or foreign bodies may injure the lids and 
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globe in various ways, causing abrasions, 
lacerations, contusions, and penetrating in- 
juries. The importance of tetanus antitoxin 
or toxoid should be remembered in all in- 
juries of this type. 

Most extraocular foreign bodies may be 
handled without difficulty. They are to be 
found most frequently under the upper lid 
and next most frequently imbedded in the 
cornea. A moist cotton applicator does not 
damage corneal epithelium as much as a 
dry one. Any possibility of intraocular for- 
eign body should be carefully evaluated, 
and if one is present or suspected, the pa- 
tient should have the care of a specialist. 

If an abrasion is with focal 
illumination, it may show up after applying 
to the lower cul-de-sac a fine toothpick 
cotton applicator of merbromin ( Mercuro- 
chrome) or fluorescein. The amount of 
stain thus released is small enough to elimi- 
nate the need for irrigating excess stain 
from the eye. 


not seen 


Lacerations of the lids require 


plastic repair, especially if involving a lid 


may 


margin or canaliculus. It should be remem- 
bered that plastic surgery is more easily 
done at the time of the initial wound before 
scar tissue has replaced and altered normal 
anatomical structures, but it should be de- 
layed if other injuries make the patient's 
condition unsuitable for prolonged anes- 
thesia. Lacerations of the globe should be 
examined as gently as possible to avoid 
increasing the damage; both eyes should 
be patched with sterile dressings, and the 
patient should be kept on his back until 
surgical repair can be undertaken. 
Contusions produce a variety of eye in- 
juries, such as subconjunctival hemorrhages, 


mydriasis (the pupil may be permanently 
dilated), hyphemas, iridocyclitis, traumatic 
cataracts, vitreous hemorrhages, ruptures of 
the sclera or choroid, detached retinas, frac- 
tures of the orbital bones, especially the 
orbital rim, and, rarely, avulsion of the 
Most of these conditions re- 


optic nerve. 
quire special care and may be difficult to 
recognize without careful examination. A 
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deep anterior chamber may mean a rupture 
of the sclera in the posterior region.* 
Penetrating injuries of the lids may also 
result in injury to the globe, such as a 
laceration or penetration, and the tactile 
tension, if soft, should arouse suspicion. 
Radiation Agents—Although eye injuries 
in children caused by radiation are not com- 
mon, from watching a welder at work or 
from from a quartz- 
vapor sun lamp, they may receive ultra- 
violet rays sufficient to damage. 
Since the symptoms of severe foreign-body 


exposure to rays 


cause 


sensation in the eyes do not occur for 6 
to 10 hours, the patient may not readily 
recall having exposed himself. Repeated 
instillations of butacaine (Butyn) ointment 


Fig. 1—A practical and handy method of quickly 
irrigating an eye which has been injured with a 
toxic chemical substance. That there be no delay 
and that the closest source of water be used are 
the points to be remembered. 


or tetracaine drops may be used to relieve 
the pain while the corneal epithelium heals 
—usually within 24 hours. The short infra- 
red rays from electric arcs may rarely pro- 
duce central retinopathy, as may 
visible rays of the sun. This condition is 


also 


seen most often after an eclipse; the effect 
is produced by a concentration of rays 
resulting in a thermal burn of the macula, 
much like burning a piece of paper by 
focusing sunlight with a magnifying glass. 
Tinted glass, glass coated with soot, and 
photographic film, contrary to popular 
opinion, do not afford adequate protection 
for eclipse viewers. The safest way to ob- 


Nelson 


Fig. 2.—After every partial eclipse of the sun, 


numerous persons, especially children, appear with 
complaints of sudden visual loss noticed during or 
shortly after the eclipse, which they had watched 
through dark glasses, exposed photographic film, 
or pieces of glass smoked with a candle, which do 
not afford adequate protection.” 


serve an eclipse is to allow the sunlight to 
pass through a pinhole in a piece of card- 
board and to focus the image on another 
piece of black cardboard, thus producing a 
clear image of the sun.® By substituting one 
arm of a pair of field glasses or a small 
telescope for the pinhole, the spots on the 
sun can be clearly seen, and the eclipse can 
than by 

Before 


be seen 


through 


more clearly viewing 


smoked glasses. every 


Fig. 3—A safe way to view a solar ‘eclipse. 
At least two solar eclipses occur each year in 
various parts of the world, and each 100 years a 
total of 237 eclipses occur, of which 84 are partial; 
77, annular; 10, annular and total, and 66, total.” 
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eclipse, the potential hazard to the eyes 
should be widely publicized. 
Summary and Conclusions 

The importance of the prevention and 
early emergency care of eye injuries in 
children is briefly discussed. Stress is laid 
on the significance of quick and thorough 
washing of eyes injured by toxic chemicals 
and upon the importance of protecting an 
injured eye from further damage before 
definitive treatment can be instituted. In 
all cases involving eye injuries visual acuity 
should in some way be taken and recorded 
for each eye, and a brief note should be 
how the accident occurred. 


written about 


The delicacy and peculiarities of ocular tis- 
sues make the prevention of eye injuries 
much more profitable than the treatment. 
In this regard, the dangers of certain toys 
are emphasized. 


3429 Avalon Rd. (9). 
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Case Reports 


Survival After Neuroblastoma with Widespread 


Metastasis 


JEN-HUNG CHAO, M.D.; PETER A. NELSON, M.D.; ROBERT L. SCHMITZ, M.D., and 


JOSEPH R. CHRISTIAN, M.D., Chicago 


Neuroblastoma is primarily a disease of 
infants and children. It is not rare, since 
some 700 cases are reported in the litera- 
ture. Among the malignancies of children 
it is probably second only to leukemia. 

The features of this disease have been 
reported in detail by others.?-5:1-12.14,15,18 
The tumor may arise from any part of the 
sympathetic nervous system, but the usual 
site is the adrenal gland. The commonest 
sites of metastasis are the skeleton and the 
liver, but the concept that skeletal metas- 
tasis accompanies a primary left adrenal 
tumor (Hutchison syndrome) and liver me- 
tastasis, a right adrenal tumor (Pepper 
syndrome), as suggested by Frew, has 
repeatedly been refuted.7*!! The usual 
presenting sign is progressive enlargement 
of the caused by the 
primary tumor, liver metastases, retroperi- 


upper abdomen 
toneal nodal metastases, ascites or combina- 
these. Among the skeletal 
metastases, those to the skull are 
frequent and may be the presenting sign. 
The patient is usually anemic and febrile. 
Wilms’ tumor and retroperitoneal sarcoma 
must be differentiated. 


tions of 
most 
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and Attending Physician, Mercy Hospital (Dr. 
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Successful treatment of neuroblastoma 
has been reported after surgery, radiation, 
chemotherapy, steroid administration, and 
various combinations of these modalities. 

The prognosis is grave but by no means 
hopeless; generally, if the patient survives 
three years without recurrence he can be 
considered cured. The survival figures in 
various series reported run from 10% to 
31% .7:4:19:13.18 Metastasis to the skeleton 
has a poorer prognosis than metastasis to 
the liver, but long-term survivals may fol- 
low in both instances.’ 117 

Spontaneous regression of this tumor and 
maturation into a well-differentiated benign 
neoplasm have also been reported.*'"* 

It seems worth while to report a six-year 
survival after rather widespread neuro- 
blastoma in order to emphasize again that 
this disease is not always hopeless when 
diffuse metastasis has occurred and _ that 
even apparently moribund patients should 
be treated aggressively. 


Report of Case 


A white boy, aged 3 months, was admitted 
through the Free Dispensary to Mercy Hospital 
on May 20, 1952, because of gradual enlargement 
of the abdomen for two months. On physical exam- 
ination, the baby was found to be poorly nourished 
and there was a large mass occupying the upper 
two-thirds of the abdomen. The surface was 
smooth. This mass seemed to be the liver, and it 
was 10 cm. below the costal margin. Other physical 
findings were essentially negative. Intravenous 
pyelograms showed both kidneys to be functioning 
normally but displaced downward by the mass in 
the upper abdomen. A barium enema also showed 
the colon to be displaced downward and anteriorly. 
Liver biopsy (Silverman needle) was done on May 
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Fig. 1.—Specimen from 
needle biopsy of liver be- 
fore any therapy. 


24, 1952. The pathologist reported hepatoblastoma 
(Fig. 1). Roentgen therapy was started on June 3, 
1952, with 200 kv., half-value layer 1.5 mm. Cu, at 
25 ma. and 50 cm. focal skin distance. The patient 
was treated through a 10X10 cm. portal to each 
half of the liver, and a total of 950 r in air was 
given to each area in 14 days. The patient was 
discharged from the hospital on June 21, 1952, 
without change in the size of the abdominal mass. 
Three weeks later, the patient was readmitted 
because of fever (102 F), restlessness, and ir- 
ritability. On examination the abdominal mass 
occupied almost the entire abdomen to 1 cm. above 
the inguinal ligarnent. The general condition of 
the patient was very poor, and he was considered to 
be moribund. Nevertheless, he was treated with 
supportive measures, including blood transfusions, 
for about one month. When the general condition 


had improved slightly, another liver biopsy was 
performed. This time the microscopic diagnosis 
was probable neuroblastoma, metastatic to the liver 
(Fig. 2). A second course of x-ray treatment was 
given from Aug. 11, 1952, to Sept. 3, 1952. 
The same intensities as above were used, but the 
portals were directed from posteriorly and laterally 
to the right adrenal area. The total dose was 1800 
r in air from the back and 1600 r in air from the 
side. When the patient was discharged, on Sept. 
10, 1952, the liver was 4 cm. above the umbilicus. 
By October the liver was only 3 cm. below the 
costal margin and the baby was gaining weight. 
In December of the same year the liver was just 
beneath the margin. The patient looked 
healthy and well nourished, but he was found to 
nodularities in the left buttock and right 
However, the nodules did not enlarge until 


costal 


have 
thigh. 


Fig. 2.—Specimen from 
needle biopsy of liver 
after first course of x-ray 
therapy. 
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June, 1953. At that time, the liver became palpable 
again about 8 cm. below the costal margin and 
the left inguinal nodes were enlarged. A nodule 
in the posterior right thigh muscles and a left 
inguinal lymph node were excised. Both areas 
proved to be metastatic neuroblastoma (Fig. 3). 
The mass over the left buttock was much larger 
and was treated with irradiation (250 kv., half- 
value layer 2 mm, Cu, and focal skin distance 32 
cm., 7.5 cm. circular cone). A single direct portal 
was used, and a total of 2,400 r in air was given 
between June 23 and 30, 1953. There was some 
regression of the mass, but it did not disappear 
completely despite the higher dose given. On Sept 
2, 1953, the patient was admitted again for excision 
of the mass in the left buttock. Examination of 
the specimen again confirmed the diagnosis of 
neuroblastoma and showed some radiation effect 


Fig. 4—Tissue from 
buttock after x-ray 
therapy. 


Chao et al. 


Fig. 3.—Biopsy speci- 
men from thigh. 


(Fig. 4). At the time of this admission, the liver 
was no longer palpable and all other previous sites 
were normal. The patient has been 
followed regularly to date and has developed 
normally in stature, with no evidence of recurrent 
disease up to the time of this report (Fig. 5). 


of disease 


Comment 


The primary site of tumor in this case is 
undetermined, since laparotomy was not 
performed. We presume it was the right 
adrenal gland. The presumption is based 
on the frequency of metastasis to the liver 
from the right adrenal and the fact that 
improvement began only after we exposed 
the patient to irradiation through the pos- 
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Fig. 5.—Patient at present. Sites of surgical 


scars marked by arrows. 


terior and lateral portals to the right upper 
quadrant of the 
shown that sometimes regression of visceral 


abdomen. It has been 
and skeletal metastases occur after x-ray 
therapy is given to the primary adrenal 
tumor.® 
liver may also be due to the second course 
of x-ray therapy, as Wittenborg has sug- 
gested giving a second course in treating 
this kind of malignancy. The dosage we 
gave in this case falls in the range sug- 
gested by Wittenborg,’’ Phillips,’® and 
Seaman and Eagleton." 

The patient was almost moribund on the 
second hospital admission, but after x-ray 
treatment the course slowly changed. As 
shown in Figures 3 and 4, there is definite 
evidence of the effect of radiation on the 
tumor cells. There is no evidence of matu- 
ration of the cells into a more differentiated 
benign form. This suggests that the radia- 
tion is primarily responsible for the change 
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However, the regression of the 


in the course of the disease. This apparent- 
ly confirms what Phillips states about the 
disease, “if a fatal termination can be pre- 
vented during the acutely malignant phase 
both by sustaining the patient and by full 
utilization of all available therapeutic agents, 
the disease may assume a less aggressive 
and more chronic form and ultimately be 
brought under control.” 

The policy of our x-ray department is 
to treat almost all advanced cases of cancer. 
Sometimes very gratifying results are ob- 
tained. Any increased survival without too 


much physical discomfort means a great 
deal to the patient and his family, and 
occasionally a cure is obtained. This case 


reconfirms our convictions. 
Dr. James H. Peers reviewed the microscopic 
slides. 


Mercy Hospital, 2537 Prairie Ave. (16). 
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Abstracts from Current Literature 


American Heart Journal, St. Louis 
Abstracted by F. Kathryn Edwards, M.D. 


56, No. 1 (July) 1958 


The Value of Aortic and Radial Pressure Pulses in the Diagnosis of Cardiovascular Disorders. J. L. 
Wright and E. H. Wood.—p. 64. 

Electrocardiogram in Chronic Severe Anemia. L. M. Sanghvi, S. N. Misra, K. Bannerji, and K. D. 
Gupta.—p. 79. 

The Circulation in Hyperthyroidism: A Cardiac Catheterization Study Before and After Treatment. 
S. Humerfelt, O. Miller, and O. Storstein.—p. 87. 

* The Relation of the Aortic Root to the Ventricular Septum in Tetralogy of Fallot. Leonard Leight and 
Lawrence A. Davis.—p. 129. 

Complications of Left Heart Catheterization Using the Right Transthoracic Approach. D. Kavanagh-Gray 
and E. H. Drake.—p. 143. 


The Relation of the Aortic Root to the Ventricular Septum in Tetralogy of Fallot.— 
Angiocardiograms were obtained on three patients who were clinically classical examples of 
tetralogy of Fallot. The children were cyanotic and ranged in age from 1 month to 9 years 
The films were made with use of Elema biplane angiocardiogram apparatus with injection of 
contrast medium through a catheter tip which was placed in the right ventricle. 

The angiocardiograms demonstrate filling of the pulmonary artery and the left ventricle 
from the right ventricle prior to opacification of the aorta. The authors, therefore, conclude 
that the usual finding in tetralogy of Fallot is a normal origin of the aortic root. 


American Journal of Pathology, Ann Arbor, Mich. 


Abstracted by Jay Bernstein, M.D. 
34, No. 3 (May-June) 1958 


An Experimental Histologic Study of Hypervitaminosis D. George M. Hass, Richard E. Trueheart, 
C. Bruce Taylor, and Marjorie Stumpe.—p. 395. 

Experimental Studies of the in Vivo Relationships of the Properidin System to Resistance to Infection. 
Oscar A. Ross.—p. 471. 

Histology of Experimental Murine Cryptococcosis. G. Fazekas and Jan Schwarz.—p. 517. 


34, No. 4 (July-August) 1958 


* Disseminated Lupus Erythematosus, Scleroderma, and Dermatomyositis as Manifestations of Sensitization 
to DNA-Protein: I. An Immuno-Histochemical Approach. Wadi A. Bardawil, Benjamin L. Toy, Nora 
Galins, and Theodore B. Bayles.—p. 607. 

Studies on the Blood Brain Barrier: I. Effects Produced by a Single Injection of Gram-Negative Endotoxin 
on the Permeability of the Cerebral Vessels. Philip L. Eckman, William M. King, and Joel G. 
Brunson.—p. 631. 

A Clinical and Experimental Study of the Function of Neutrophils in the Inflammatory Response. Arthur R. 
Page and Robert A. Good.—p. 645. 

Histologic Studies of Kidney Biopsy Specimens from Patients with Hypertension. Sheldon C. Sommers, 
Arnold S. Relman, and Reginald H. Smithwick.—p. 685. 

* Hyperplastic Infantile Cardiomegaly: A Form of “Idiopathic Hypertrophy’ With or Without Endocardial 
Fibroelastosis, and a Comment on Cardiac “Atrophy.” B. Black-Schaffer and M. E. Turner.—p. 745. 

Production of Salivary Gland Virus Inclusions in Cultures of Mouse Salivary Gland. Nicholas G. Grand.— 
p. 775. 

Cellular Lesions in Monkey Kidney Epithelium Induced by Adenoviruses of Simian Origin. J. E. Prier 


and R. W. LeBeau.—p. 789. 
Pathogenesis of Osgood-Schlatter’s Disease. Gordon D. LaZerte and Ira H. Rapp.—p. 803. 


Disseminated Lupus Erythematosus, Scleroderma, and Dermatomyositis as Manifesta- 
tions of Sensitization to DNA-Protein: I. An Immuno-Histochemical Approach.—<A _ bind- 
ing of y-globulin fractions of serum from patients with disseminated lupus erythematosus, 
scleroderma, and dermatomyositis with nuclear material in autologous, homologous, and 
heterologous tissues can be demonstrated with the use of the Coons-Kaplan fluorescent- 
antibody technique. Enzymatic digestion and blocking procedures indicate that the nuclear 
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material is deoxyribonucleic acid. Although complement is not required for the reaction, 
the y-globulin fraction seems to behave like an antibody. The observations prompt the sug- 
gestion that the above-mentioned, “collagen” diseases, and rheumatoid arthritis may be 
related by varying sensitization to deoxyribonucleic acid proteins and that the “L. E 
phenomenon” may be one manifestation of this process. 


Hyperplastic Infantile Cardiomegaly: A Form of “Idiopathic Hypertrophy” With 
or Without Endocardial Fibroelastosis, and a Comment on Cardiac “Atrophy.”—By com- 
paring cardiac nuclear density with heart weight, it may be shown that normal heart growth 
is due to hypertrophy of existing muscle fibers. The same method demonstrated that in five 
cases of infantile cardiomegaly with endocardial sclerosis there was an increase in the 
number of cardiac muscle fibers, or a true hyperplasia. The increase could be explained by 


a single supernumerary generation of myocardial fibers, and the increase in the number of 


muscle fibers would lead to myocardial inefficiency because of abnormal volume and surface 
area relationships. The hyperplastic ventricle would respond to increased load by hyper- 
trophy and dilatation as under normal conditions. (The senior author has postulated in a 
previous paper that endocardial sclerosis is a response to cardiac dilatation.) A corollary 
of these observations, supported by appropriate data, is that cardiac muscle fibers do not 
‘cardiac atrophy” is actually 


‘ 


undergo diminution of number in regressive changes and that 
“hypocardia.” 


American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine, Springfield, III. 
Abstracted by D. H. Altman, M.D. 


78, No. 3 (Sept.) 1957 


* Hypophosphatasia. Guido Currarino, Edward B. D, Neuhauser, Gertrud C. Reyersbach, and Edna Sobel.— 
p. 392. 

Cooley’s Anemia: A Review of Roentgenographic Findings in the Skeleton. John: Caffey.—p. 381. 

* Neuroblastoma: A Roentgenologic and Pathologic Study. Owings W. Kincaid, John R. Hodgson, and 
Malcolm B. Dockerty.—p. 420. 

Metastatic Retinoblastoma as a Cause of Diffuse Intracranial Calcification. Lawrence A. Davis and Israel 

Diamond.—p. 437. 

Roentgen Appearances of Lungs in One Thousand Apparently Normal Full-Term Newborn Infants. Jerome 
Nadelhaft and Kent Ellis.—p. 440. 

* Roentgenographic Findings in Hyaline Membrane Disease in Infants Weighing 2,000 Grams and Over. 
Jerome Nadelhaft and Kent Ellis.—p. 444. 

Roentgen Standards for Size of the Pituitary Fossa from Infancy Through Adolescence. Frederick N. 
Silverman.—p. 451. 

The Effect of Prolonged Nutritive Failure on Epiphyseal Fusion in the Human Hand Skeleton. Samuel 
Dreizen, Richard Snodgrasse, Hamilton Webb-Peploe, and T. D. Spies.—p. 461. 

Primary Pulmonary Hypertension in Brothers. Eugene F. Van Epps.—p. 471. 

Gas in the Fetal Blood Stream: A Useful Sign of Fetal Death. Robert B. Engle.—p. 483 

Delayed Cystography in Children. Harold Fulton.—p. 486. 

Chondroangiopathia Calcarea seu Punctata (Chondrodystrophia Calcificans Congenita): An Atypical Sta 
tionary Form of the Disease. J. Licht and M. Jesiotr.—p. 492. 

Premature Growth Arrest of the Knee Epiphyses. Don E. Matthiesen.—p. 499. 

Eosinophilic Granuloma of Bone. J. George Teplick and Harold Broder.—p. 502. 

Congenital Superior Ectopia of the Kidney. Herbert S. Berlin, Joseph Stein, and Maxwell H. Poppel.—p. 508. 

Lead Poisoning During Infancy and Early Childhood. Paul V. Wooley Jr.—p. 547. 


78, No. 6 (Dec.) 1957 

Radiation Hazards and What Is Being Done About Them: A Symposium; Introduction and Statement of 
Problem. Edith H. Quimby.—p. 944. 

The Genetic Basis for the Limitation of Radiation Exposure. Bentley Glass.—p. 155. 

Practical Suggestions for Reducing Radiation Exposure in Diagnostic Examinations. Lauriston S. Taylor. 
p. 983. 

Common Sense in Radiation Protection Applied to Clinical Practice. Robert S. Stone.—p. 993. 

A Summary: Today’s Problems in Radiation Hazards and What Is Being Done to Control Them. Richard H. 
Chamberlain.—p. 1000. 

* Hirschsprung’s Disease: The Roentgen Diagnosis in Infants. William A, Evans and Robert Willis. p. 1024, 


79, No. 2 (Feb.) 1958 
* Roentgenographic Features of Neurenteric Cysts. E. B. D. Neuhauser, G. B. C. Harris, and A. Berrett 
235. 
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79, No. 4 (April) 1958 


* Roentgenologic Aspects of Benign Chondroblastoma of Bone. George E. Plum and David G. Pugh.—p. 584. 

* Mandibulofacial Dysostosis (Treacher Collins Syndrome). Edward J. Pavsek.—p. 598. 

Fractures of the Elbow Joint: New Classification and Roentgenologic Guide to Major Pitfalls of Diagnosis and 
Treatment. Jacob Kulowski.—p. 692. 


Hypophosphatasia.—This is a chronic familial disease of uncertain etiology affecting 
primarily children in whom defective bone formation is associated with low alkaline phos- 


phatase activities in serum and tissues. 

This article outlines the major features of the disorder, which was first described by 
Rathnu, in 1948. Thirty-three cases are summarized in varying degrees of detail, thus giving 
a very complete picture of this disorder. 

The disease picture is somewhat different according to age of onset of findings. 

A. Newborns.—Six patients were born at term with a globular and “boneless” skull, soft 
skeleton, and severe deformities of the extremities. Five of these died within the first few hours 
of life, and the other died at the 19th day. Three additional infants died between the second 
and sixth month. They showed irritability, convulsions, failure to gain weight, and slow 
growth in length. Cyanosis, anorexia, vomiting, constipation, and fever were less common signs. 
The skeletal deformities were somewhat less severe than the above six, though present from 
birth. 

B. Infants.—In 14 cases symptoms appeared gradually between the first and sixth month of 
life after a period of apparently good health. The symptoms were those of anorexia, vomiting, 
constipation, failure to grow, recurrent unexplained fevers, irritability, and hypotonia. Con- 
vulsions, cyanosis, and “loud cries” were noted in some. Cranial sutures were separated. 
The anterior fontanelle was wide, bulging, and often tense, and in most cases there was a 
rachitic rosary and the ends of the long bones were enlarged. Five patients died between 
8 to 10 months of life, and one died at 29 months. Of the surviving eight cases there was 
some improvement of symptoms noted in all cases followed; however, the skeletal deformities 
persisted and often became worse. These children walked late and developed genu valgus, 
and some were short in stature. Craniosynostosis developed in all during the second year of 
life but caused symptoms in only a few. 

C. Children —Ten children came under observation between the seventeenth month and 
thirteenth year of life, although mild manifestations could be traced back to early childhood 
or infancy in a number of these cases. 

The usual manifestations were delayed onset of walking, defective gait, knock-knees, 
painful extremities, marked dental caries with premature loosening and then loss of deciduous 
teeth, usually incisors; occasionally, short stature, rachitic rosary, and enlarged bone ends 
were prominent features. Craniosynostosis was seen in only one of these cases. None of 
these patients died during the period of observation, but at most very slow improvement 
occurred in children followed. 

Laboratory—No laboratory work was done on newborns who died. Hemograms were 
normal except in three of the infants, who showed moderate anemia and leukocytosis prior 
to death. 

Serum calcium was elevated in newborns who were investigated, in most of the other 
infants, and in only three of the older patients. It returned to normal in several. 

Serum alkaline phosphatase was decreased in all. Serum phosphorus was normal. 

Urinary abnormalities were common in infants and newborns, consisting of albumin, 
WBC’s, and casts and mild to moderate impairment of renal function. These findings were 
not significant in the childhood group. 

Ethanolamine phosphoric acid, an amino acid not present in normal urine, was found in 
urine of all patients in whom appropriate investigation was made. 

Roentgenographically, the basic skeletal abnormalities common to all patients, whether 
severely or mildly affected, consisted of diminished and irregular bone formation in presence 
of continuing proliferation of preosseous tissue. Newborns showed changes of marked 
degree involving the entire skeleton. Many parts were wholly uncalcified, and others showed 
calcifications of only central portions of bone. 

Pathological findings consisted of low-grade nephritis, scarring, and calcific deposits in 
tubules and peritubular tissues in three of four autopsied cases. 

In the bones of newborns the gross pathological picture resembled osteogenesis imperfecta, 
while in the infant and childhood groups there was a greater resemblance to rickets. 
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The histology in all cases resembled rickets, but the severity of the changes in all cases 
was severer than vitamin D deficiency. 

Pathogenesis.—There is low phosphatase in serum, bones, and other tissues. The cause of 
this enzymatic abnormality is not known. No inhibiting agent has been found. It is suggested 
that this may be congenital and genetically determined. 

Since many parents and an occasional normal sib also showed similar serum abnormalities 
without evidence of bone disease, no simple relationship between these two findings can be 
considered likely. 


Neuroblastoma: A Roentgenologic and Pathologic Study.—The article presents find- 
ings on 32 patients encountered at the Mayo Clinic between the 10 years 1945 through 1954. 

The term “neuroblastoma” was introduced in 1910, by J. H. Wright, who established the 
neurobiastic relationship by demonstrating the similar morphology and staining characteristics 
of these tumors and the cells and fibrils of the sympathetic nervous system. 

The average age of the patients was 7.8 years; the median age, 3.5 years. Twenty-one 
of the thirty-two patients were less than 6 years of age. 

The presenting symptoms were commonly abdominal pain, abdominal mass, fever, debility, 
anorexia, and bone pain. The most frequently encountered finding was an abdominal mass 
in 69% of cases. Forty-one per cent had peripheral lymphadenopathy, and sixteen per cent 
showed subcutaneous metastatic nodules. 

The primary site was the adrenal medulla in almost 50% of the cases. Other primary 
sites include the retroperitoneal sympathetic ganglia in the abdomen, the pelvis and thorax, 
the spinal column, and the cervical sympathetic nerves. Rare primary sites include the small 
intestine, celiac ganglia, organs of Zuckerkandl, and ganglion nodosum of vagus nerve. 

The tumors are locally invasive and tend to metastasize early and widely. In only two of 
the cases was complete surgical extirpation of primary tumor possible, and both of these were 
adrenal tumors. 

The phenomenon of regression of neuroblastoma to benign ganglioneuroma spontaneously 
has been reported in the past but did not occur in this series. 

Surgical removal is treatment of choice, but, as this can so rarely be accomplished, 
surgery and irradiation are the usual methods of treatment for local disease. 

None of the patients survived more than a year after distant metastases were detected. 

The characteristic histologic finding is “rosette formation” and presence of neurofibrils. 

Radiographically, demonstration of the mass, which may contain calcium; liver enlargement 
due to metastases, and displacement of a kidney or ureter are all valuable signs. Primary 
neuroblastoma of the thorax arises from the paravertebral sympathetic nerves and usually 
appears as a rounded mass adjacent to the posterior mediastinum. 

Metastatic neuroblastoma has a predilection for the skeleton. Forty-four per cent of the 
cases showed skeletal metastases. Of those with skeletal metastases, multiple involvement was 
seen in every case but one. In no cases were metastases seen distal to the wrist or ankle. 
The lesions tended to be bilaterally symmetrical, and generally all of the lesions tend to be 
of the same type. In 23% purely destructive and in 77% mixed productive and destructive 
type, productive lesions alone did not occur. 

Periosteal reaction was seen in 60% of the cases in which long bones were involved. The 
appearance of metastatic lesions in the skull is often characteristic, usually consisting of large 
areas of destruction with irregular indistinct margins. There is frequently associated pro- 
liferation of bone. If, in addition, there is “sunburst” type of periosteal proliferation and 
suture separation due to increased pressure, the diagnosis of neuroblastoma with metastases 
can be made with relative certainty from the skull examination. 

The disease is to be differentiated from Wilms’s tumor, lymphoblastoma, leukemia, Ewing's 
tumor, reticuloendotheliosis, and osteomyelitis and, in the thorax, from benign neurogenic tumors. 


Roentgenographic Findings in Hyaline Membrane Disease in Infants Weighing 2,000 
Grams and Over.—This article compares the roentgenographic findings in the lungs of 
seven babies (weighing 2,000 gm. and over) who at necropsy had hyaline-membrane disease 
with those of normal infants, of infants with other pulmonary diseases, and of infants who 
recovered from respiratory-distress syndromes. 

Histologically the alveoli are characteristically atelectatic and the freauently overdistended 
alveolar ducts are lined with rather amorphous eosinophilic material, Hyaline membranes 
are apparently not seen in the lungs of stillborn infants and are rarely found in infants 
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dying less than two hours after birth. Nearly all deaths occurring due to this condition occur 
during the first four days after birth. The syndrome is commoner in premature infants and 
in those delivered by cesarean section. 

In all seven cases a generalized marked increase in pulmonary density appeared, consisting 
of many tiny punctate and some linear densities producing a finely granular or even reticulo- 
granular appearance. In all cases the bronchial air shadows could be seen extending far 
peripherally into the lungs. In over one-half of the cases peripheral radiolucencies measuring 
up to 2 mm. in diameter were seen. 

These findings were compared with findings in 1,000 newborn infants described in a 
preceding article by the same authors in this journal. Actually, 59 of these 1,000 full-term 
babies were in the 2,000 to 2,500 gm. weight group, and they were not significantly different 
from the remainder of the control group. In none of these normal children did the lung 
fields or bronchial air shadows appear as described in the cases of hyaline-membrane disease. 

Comparison was made with studies of a group of 24 infants with necropsy-proven pulmonary 
disease other than hyaline-membrane disease, who weighed over 2,000 gm. and who died 
during the first seven days of life. In none of these 24 cases was there demonstrated that 
combination of generalized granular density and distinctly defined segmental bronchial air 
shadows. 

Comparison then was made with infants who had recovered from clinical respiratory 
distress syndromes. Only 3 of these 64 cases showed the radiographic findings described in 
hyaline-membrane disease. It is suggested that these cases may represent a nonlethal form 
of the disease. 

Hirschsprung’s Disease: The Roentgen Diagnosis in Infants.—The diagnostic criteria 
for diagnosis of Hirschsprung’s disease in the newborn and the infant, which are not as well 
established as they have been in older infants and children, are stressed in this article. The 
article summarizes 24 cases, 20 in boys and 4 in girls. 

In general, the aganglionic segment extends continuously for a varying distance above 
the anus. Rarely, there may be an isolated zone in which there is an absence of ganglion cells. 

An aganglionic rectum may be distended by a Foley catheter or by a large barium enema, 
but it is characteristically empty of fecal masses. The proximal portion of the aganglionic 
segment may become dilated by the attempted propulsion of fecal masses from the ganglionic 
bowel. 

The ganglionic bowel, in cases of long standing, is dilated and has a hypertrophied wall, 
often with an ulcerated mucosa in response to chronic obstruction and retention of feces, the 
most marked dilatation and hypertrophy occurring immediately above the obstruction. These 
manifestations are not present in the newborn or during the first few days of life. Thus, the 
criteria of disparity in caliber between ganglionic and aganglionic segments does not hold in 
the newborn or young infant. 

The Phenomena of Stasis —A failure of the colon to empty its contents could be recognized 
in all cases, though not in all examinations, and the value of observing infants for 24 to 
48 hours after administration of the barium enema is stressed. Stasis occurs in both the 
aganglionic and the ganglionic segments but is more marked in the ganglionic segment. 

The differential diagnosis in a case presenting disparity in caliber must include rectal web, 
stenosis, or stricture. The clinical manifestations may be simulated by atresia or stenosis in 
the small bowel, colon, or rectum or by meconium plug. In these conditions rapid evacuation 
should occur. Occasionally, in the meconium-plug syndrome, if the plug is not dislodged, 
stasis of barium would be anticipated. In the case of duplications stasis may occur. In blind- 
loop syndrome stasis may occur, although this is usually recognized as occurring in the small 
segment of the small bowel following an enteroenterostomy. 

Twenty-four case histories are summarized in brief, but important detail and should 
be reviewed by anyone interested in this commonly perplexing problem of the newborn or 
young infant. 

Roentgenographic Features of Neurenteric Cysts.—The neurenteric cyst is a cystic 
structure which has a wall histologically resembling a segment or segments of the foregut. 
The cyst may have connections by means of a stalk to the meninges and spinal cord through 
a funnel-like defect in the vertebral bodies. 

Four cases are described. Each had the following important findings: a defect in the 
dorsal vertebral bodies (one case had the defect in both cervical and dorsal vertebral bodies), 
a mediastinal mass, and displacement of the esophagus by the mass. 
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The embryological origin is discussed in detail. Bremer has suggested that the neurenteric 
cyst may result from the partial obliteration of an accessory neurenteric canal. 

The neurenteric or chorda canal develops in relation to the formation of the notochord. It 
passes from the yolk sac, which is destined to form the intestinal tract, through the primitive 
knot to the amniotic cavity. Hence, this is a communication from the gut to the dorsal surface 
of the embryo. This is a normal but very short lasting connection, and its final location in 
the fully developed human is at the tip of the coccyx. Thus, any connection between the 
intestinal tract and the midline dorsal structures above the coccyx is due to the previous 
existence of an accessory neurenteric canal. 

This theory is used to explain existence of diastematomyelia neurenteric cyst, the giant 
diverticulum passing from the jejunum through the defect in the right crus of the diaphragm 
to the posterior mediastinum, midline dorsal dermoid, and anterior spina bifida. 

The characteristic roentgen findings are a defect in the anterior aspect of the spine, with 
faulty formation of the vertebrae and a mediastinal soft-tissue mass. This mass may be 
continuous with a giant diverticulum or duplication of the intestinal tract and associated 
with a diaphragmatic hernia. 

Roentgenologic Aspects of Benign Chondroblastoma of Bone.—Benign chondroblas- 
toma is a neoplasm of bone which has been frequently mistaken, in the past, for other 
neoplasms of bone of more serious consequence, notably, chondrosarcoma and giant-cell tumor 
of bone. 

The article reviews 17 cases of benign chondroblastoma from the files of the Mayo Clinic. 
Ten of the seventeen cases occurred in patients younger than 20 years of age. The site of 
involvement was the femur in seven cases and the humerus in three cases. The other seven 
cases were in the pelvis, scapula, or rib. 

Physical findings included tumor or joint swelling, limited or painful motion, tenderness 
or pain on palpation, and muscular atrophy 

The roentgenographic feature of this neoplasm is a central area of bone destruction, 
which is usually sharply limited from the surrounding normal bone by a thin margin of 
sclerotic bone. Both trabeculation and periosteal reaction may be seen rarely. In the long 
bones the tumor usually affects the epiphysis and adjacent shaft. 

The differential diagnosis is between benign chondroblastoma, enchondronia, chondromyxoid 
fibroma, chondrosarcoma, and giant-cell tumor. 

Previous lesions, such as metastatic carcinoma, solitary myeloma, or solitary eosinophilic 
granuloma, which have been curretted or irradiated may resemble benign chondroblastoma. 

Treatment of choice is surgical curretage. 

Mandibulofacial Dysostosis (Treacher Collins Syndrome).—The mandibulofacial dys- 
ostosis syndrome (Treacher-Collins syndrome) is discussed, and one new case is presented. 

The findings in this syndrome are as follows: (1) anti-Mongoloid palpebral fissures with 
coloboma of the outer portion of the eyelid and deficiency of the eyelashes; (2) hypoplasia of 
the facial bones, especially of the malar bones and mandible; (3) malformation of the external 
ear and occasionally of the middle and internal ears; (4) macrostomia, high palate (sometimes 
cleft), abnormal position and malocclusion of the teeth; (5) blind fistulas between the angles 
of the ears and angles of the mouth; (6) atypical hair growth in the form of a tongue- 
shaped process of the hairline extending toward the cheeks; (7) additional anomalies, such as 
facial clefts and skeletal abnormalities. 

Thus, using these criteria, cases are classed as complete, incomplete, abortive forms, uni- 
lateral forms, or atypical forms. This disorder is well documented with hereditary and familiar 
occurrence and appears to follow an irregular form of dominant transmission. 

The article reviews the embryology of the skull and face as it relates to the production of 
this disorder. 


American Review of Tuberculosis and Pulmonary Diseases, New York 
Abstracted by Edwin L. Kendig Jr., M.D. 


77, No. 6 (June) 1958 
Community Trials of BCG Vaccination. Carroll E. Palmer, Lawrence W. Shaw, and George W. Comstock.— 
p. 877. 
Animal Tuberculosis. James H. Steele and Albert F. Ranney.—p. 908. 
A Simple Method for Reducing the Radiation Hazard Associated with Photofluorography. Howard L. Goldman 
and Henry H. Shultz.—p. 923. 
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The Effects of Chemotherapy upon the Tuberculin Skin Reaction in Guinea Pigs Infected with the H37Rv 
Strain of Tubercle Bacilli. W. H. Gentry.—p. 940. 

Behavior of the “Atypical’’ Mycobacteria in HeLa Cells. C. C. Shepard.—p. 968. 

Studies with Streptovaricin in the Tuberculous Guinea Pig. K. F. Stern, J. E. Gray, and L. E. Rhuland.— 
p. 976. 

Polysaccharide Skin Test Antigens Derived from Histoplasma Capsulatum and Blastomyces Dermatitidis. 
Ralph A. Knight and Stanley Marcus.—p. 983. 

Experiments on the Prophylaxis of a Minimal Tuberculous Infection of Guinea Pigs with an Intermittent 
Isoniazid Regimen. K. Bartmann et al.—p. 999. 

* A Rapid Mouse Test for the Diagnosis of Pulmonary Tuberculosis: I. The Enhancement of Experimental 
Tuberculosis in Mice by Hog Gastric Mucin. D. Gale et al.—p. 1005. 

* A Rapid Mouse Test for the Diagnosis of Pulmonary Tuberculosis: Il. Preliminary Studies with Patients’ 
Specimens. D. Gale and A. Jack.—-p. 1012. 

Ethyl-Thio-Formy! Compound with Antituberculous Activity. G. Ivanovics and B. Dumbovich.—p. 1017. 

The Preparation of Tuberculous Sputum for Membrane Filter Filtration. R. A. McKinney.—p. 1019. 

The Determination of Serum Concentrations of Amphotericin B in Man: A Preliminary Report. R. L. Taylor 
et al.—p. 1023. 

The Effects of Various Methods of Extraction on the Staphylococcal Infection-Enhancing Properties of Tubercle 
Bacilli. L. T. Rzucidlo and T. Garbinski.-p. 1026. 

Culture of Tubercle Bacilli: In Test Tubes or in Bottles? L. G. Wayne et al. 

A Protein Precipitated by a Mutant of M. Tuberculosis H37Rv. S. Chandrasekhar.—p. 1030. 


78, No. 1 (July) 1958 


* Intracranial Calcification Following Tuberculous Meningitis in Children. John Lorber.—p. 38. 

Antituberculosis Activity in the Phenazine Series: II. N*Substituted Anilinoaposafranines (Rimino-Compounds) 
and Some Derivatives. Vincent C. Barry and Michael L. Conalty.—p. 62. 

The Effect of 5-Heptyl-2-Thiohydantoin on Experimental Tuberculosis. Ernest J. Froelich.—p. 74. 

The Titration of Cord Formation as Related to Virulence of Mycobacteria. Irene G. Melvin and H. Mac 
Vandiviere.—p. 83. 

A New Tuberculostatic Protein Isolated from Bovine Spleen. Quentin N. Myrvik and Eva Soto-Figueroa.— 
p. 93. 

Massive Disseminated Intracranial Calcification Following ‘“‘Serous Tuberculous Meningitis.” John Lorber.— 
p. 101. 

Bronchial Perforation as a Complication of Bronchoscopy. S. H. Tsai, Sumner S. Cohen, and E. P. K. Fenger. 
—p. 106, 

A Rapid Method for Determining the Drug Susceptibility of Mycobacterium Tuberculosis. A. Pital et al.— 
p. 111. 

The Mechanism of the Combined Effect of Antituberculous Drugs. M. Tsukamura and Yo Noda,—p. 121. 

Effect of Tranquilizing Drugs on Hospitalized Tuberculous Patients. V. Eslami and R. J. Atwell.—p. 127. 

Results of a Clinical Trial of Neomycin Aerosol in the Treatment of Pulmonary Tuberculosis. S. Phillips 
et al.—p. 135. 

Effect of Kanamycin on Mycobacterium Tuberculosis in Vitro. R. A. Patnode and P. C. Hudgins.—p. 138. 

Giant Cells Lining Healing Tuberculous Cavities. F. Poppe De Figueiredo and D. De Paola.—p. 140. 

The Role of BCG in the Prevention of Clinical Tuberculosis: Statement of the Committee on Therapy. 
American Trudeau Society.—-p. 145. 


78, No. 2 (Aug.) 1958 


The Arcana of Tuberculosis, with a Brief Epidemiologic History of the Disease in the U. S. A.: Parts I and 
Il. E. R. N. Grigg.—p. 151. 

*A Simplified Method for Estimation of the Diffusing Capacity of the Lung in Subjects Without Airway 
Obstruction. M. Henry Williams Jr. and Lenore Zohman.—p. 173. 

A Simple Test of Maximal Expiratory Flow for Detecting Ventilatory Obstruction. John R. Goldsmith.— 
p. 180. 

Immunity in Experimental Tuberculosis. B. K. Acharya, F. M. Sullivan, and J. M. Robson.—p. 203. 

Relationship of Allergy to Gross Lung Disease and Culturable Bacilli in Tuberculous Mice. David F. Gray 
and Margaret N. Affileck.—p. 226. 

Immunity, Natural Anergy, and Artificial Desensitization in Experimental Tuberculosis. David F. Gray.— 
p. 235. 

Production of Anti-Lung Substances in Rabbits by Homologous Tuberculous Tissue Antigens. Robert G. 
Burrell and Melvin S. Rheins.—p. 259. 


A Rapid Mouse Test for the Diagnosis of Pulmonary Tuberculosis: I. The Enhance- 
ment of Experimental Tuberculosis in Mice by Hog Gastric Mucin.—This report attempts 
to answer four questions: 


1. How effective is the intraperitoneal inoculation with mucin in the assessment of the 
virulence of strains of tubercle bacilli? 


2. Does intraperitoneal inoculation with mucin enhance the toxicity of tubercle bacilli? 


3. Which organ of the infected mice produced the greatest response following intraperitoneal 
inoculation of relatively few virulent tubercle bacilli and mucin? 

4. What response was given by a large concentration of a virulent strain, as contrasted 
with a small concentration? 
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The authors conclude that mucin enhanced experimental tuberculosis in mice. With virulent 
strains, fewer organisms were required to produce comparable pathologic changes when 
injected intraperitoneally with mucin rather than with saline. No enhancement of infectivity 
was obtained with an avirulent strain. Splenic culture produced the most positive results in 
mice given intraperitoneal injections with H37Rv and mucin and killed. Deaths within 48 
hours after inoculation were seen only in the animals given mucin injections. 


A Rapid Mouse Test for the Diagnosis of Pulmonary Tuberculosis: II. Preliminary 
Studies with Patients’ Specimens.—In an effort to determine a more rapid diagnostic 
procedure for the finding of virulent tubercle bacilli in patients’ specimens, the authors have 
reinvestigated a mouse test, previously described by Milzer and Lewis, and adjudged by 
them to be inferior to either culture or guinea pig inoculation. This test involved the intra- 
peritoneal inoculation of H37Rv or strains derived from patients along with hog gastric mucin 

In the present preliminary report, 46 sputum specimens were obtained from 16 patients who 
were known to be discharging tubercle bacilli or who were known to have active disease by 
clinical and roentgenographic evidence. Presence of tubercle bacilli in the sputum of all 16 
patients studied was demonstrated in 5 days by the mouse test, whereas culture required 
46 days. Of the 46 specimens, 91% were positive for Mycobacterium tuberculosis by the mouse 
test in 20 days, whereas only 76% were positive by culture in 56 days. 

Evaluation of at least 1,000 specimens routinely received in the bacteriology laboratory 
will be done in order to establish this test on a firm basis. 


Intracranial Calcification Following Tuberculous Meningitis in Children.—Calcification 
of intracranial tuberculous lesions was very rare before the introduction of effective anti- 
tuberculous drugs. 

Routine serial roentgenograms, taken in 130 children who recovered from tuberculous 
meningitis, revealed pathologic intracranial calcification during life in 63 (484%). In two 
others, who died, intracranial calcification and even ossification were found at necropsy. 

Calcification occurred in two main sites: (1) the basal meninges and (2) within the brain 
substance. The former was by far the commonest, being detected in 49 cases (37%). 

The author considers it likely that tuberculous meningitis is becoming the commonest 
cause of intracranial calcification in children. 


A Simplified Method for Estimation of the Diffusion Capacity of the Lung in Subjects 
Without Airway Obstruction.—The authors describe a simple method of estimating the 
diffusing capacity of the lung in subjects without airway obstruction. The carbon monoxide 
uptake is measured, and a value for alveolar carbon monoxide tension is estimated, based either 
on an assumed normal carbon dioxide tension in the arterial blood or, in persons with evidence 
of hyperventilation, on an assumed ratio of dead space to tidal volume of 40%. In these 
studies, the estimated diffusing capacity agreed well with that calculated from the directly 
measured arterial carbon dioxide tension. 

This test may be of value in preoperative evaluation for resectional chest surgery, in 
determining the diffusing capacity in severely disabled patients, in distinguishing between 
bronchial asthma and pulmonary emphysema, and in defining pulmonary fibrosis as the cause 
of shortness of breath in certain patients. 

The method is not valid in the presence of greatly elevated arterial carbon dioxide tension, 
but the commonest cause of this condition, airway obstruction, can be excluded by spirometry. 
Use of the test is limited to patients with normal or increased alveolar ventilation. 


Archiv fiir Kinderheilkunde, Stuttgart 
Abstracted by Werner K. Gottstein, M.D. 


156, No. 3, 1958 


Possibilities and Limitations in the Diagnosis of Congenital Cardiac Malformations. T. Hockerts.—p. 

On the Particular Dangers of Ionized Radiation for Children. Lydia Triinkenschuh.—p. 215. 

Investigations on the Relationship Between Poliomyelitis and Social Environment. Ortrud Sucher.—p. 228. 

Staphylococci and Resistance to Antibiotics. O. Goetz and M. v. Arco-Zinneberg.—p. 239. 

The Treatment of Anoxia with Cytochrome C. E. Zapp.—p. 248. 

On Spontaneous Perforation of the Common Bile Duct in the Young Infant. H. Simon and R. Schorr.—p. 
256. 

On the Side-Effects of Cobalt Treatment. E. Reimold.—p. 265. 

* Dermatomyositis from the Pediatric Viewpoint. H. Polster.—p. 274. 


209. 
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157, No. 1, 1958 


Vitamin E in Pediatrics. R. Beckmann.—p. 7. 

The Acceleration in the Formation of Permanent Teeth. P. Adler.—p. 23. 

The Influence of Crying in Newborns and Infants on the Absolute Number of Leucocytes and the Supersonic 
Value of Resistance in Leucocytes. W. Dietz.—p. 33. 

The Relationship Between Serum Potassium Level and Age in Children. G. Janssen.—p. 42. 

A Case of Hemolytic Anemia, Obviously Resulting from Hemoglobinosis in Viral Hepatitis. L. Castro Freire, 
F. Ferreira Crespo, F. Parreira, and M. Coutinho Gomes.—p. 46. 

On the Morquio Type of Enchondral Dysostosis. G. Schroeder.—p. 46. 

On the Treatment of Opium Poisoning with Nalorphine. R. Schulz.—p. 52. 


157, No. 2, 1958 
Differential Diagnosis of Hematuria in Childhood. R. Kundratitz and A. Rosenkrantz.—p. 110. 
On the Importance of the Metabolism of Amino Acids in the Pathogenesis of Toxicosis in Infants. H. 
Kleinbaum.—p. 127. 
* Experiences with Cortisone Treatment of Staphylococcic Pneumonia in Infancy and Early Childhood. I. 
Biihler, H. Feiler, and W. Freislederer.—p. 136. 
Contribution to the Treatment of Absceding Pneumonia in Infants. G. Bucha.—p. 147. 
Contribution to the Entity of Cortical Hyperostosis. Norbert Miiller.—p. 155. 
On Disorders of Urinary Excretion with Fatal Outcome in Early Childhood. W. Kleint.—p. 165. 
Dermatomyositis from the Pediatric Viewpoint.—Until 1954, there were 573 cases 
collected in the German literature, one-fifth occurring in children under 15 years. More 
frequent recent publications are not caused by actual increase in occurrence, but by focused 
attention on collagen diseases. Only three cases observed within 10 years in one of the largest 
pediatric centers of Germany affirm the rarity of this chronic disease. The local manifestations 
of skin and muscle, ascertained by biopsy, are not different from those reported in the more 
recent American publications such as those of Helen Roberts and Louis Brunsting from the 
Mayo Clinic (Postgraduate Medicine 16, 1954) and Ralph Wedgwood (Pediatrics 12, 1953). 
But of interest are the errors of diagnosis on admission and the visceral signs that appear, in 
our literature, to be commoner in lupus erythematosus. Of further interest is the attempt to 
find a laboratory test that is, even without biopsy, pathognomonic. In the first case the 
admitting diagnosis was congenital aortic stenosis; in the second one, nephritis, exudative 
pleurisy and retinitis, and in the third one, chronic polyarthritis. The treatment was not less 
frustrating than everywhere else, and therapeutic “success” was often due to the spontaneous 
remissions that are significant. The fatal intestinal perforation in Case 2 is in accordance 
with the statement of Wedgwood, who has seen four similar fatal cases resulting from corti- 
costeroids that are apparently always tried without any convincing effect. The systemic 
reactions, such as anasarca, retinopathy, and electrocardiographic deviations, emphasize the 
similarity with lupus erythematosus. The German author reports in dermatomyositis an 
increase of as-globulin, electrophoretically determined. Ogryzlo from Toronto has described 
in lupus erythematosus changes of the L. E. factor of y-globulins (Pediatrics 19:6, 1957). 
Quite new in this German publication is the evaluation of the creatinine excretion (reduced) 
that renders the diagnosis possible. If the entity “collagen diseases” will survive the test 
of time, further studies of the protein metabolism by electrophoresis may improve our 


knowledge. 

Experiences with Cortisone Treatment of Staphylococcic Pneumonia in Infancy and 
Early Childhood.—From 1955 to 1957, 35 children (out of 47) were treated with cortisone 
derivatives (besides antibiotics), resulting in a fatality of only 9% and absence of shock 
symptoms. The authors, working in the pediatric department of the Munich Medical School, 
proved by paper chromatography an adrenal dysfunction in staphylococcic pneumonia, evidence 
that justifies the combined antibiotic and corticosteroid treatment. 


Archives of Disease in Childhood, London 
Abstracted by R. Janet Watson, M.D. 
33, No. 167 (Feb.) 1958 


Some Physical Measurements in the First Three Years of Life. F. Falkner. —p. 1 
Growth and Development in a Group of Children of Very Low Birth Weight. C. M. Drillien.—p. 10. 


The Prognosis of Bronchiectasis in Childhood. A. W. Franklin.—p. 19. 
A Consideration of Colostrum and Milk as Sources of Antibodies Which May Be Transferred to the Newborm 


Baby. K. E. Boorman, B. E. Dodd, and M. Gunther.—p. 24. 
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The Serum Proteins at Six Months of Age in Infants Fed on Human or Cow's Milk or on Both. F. Hassan 
and M. Gunther.—p. 30. 

The Dietary Treatment of Phenylketonuria. L. 
Dillistone.—p. 31. 

Parathyroid Adenoma in a Child Presenting as Rickets. B. S. B. Wood, W. H. George, and A. W. Robinson.— 
p. 46. 

Acromegaly in a Girl of Eight Years. R. M. Todd.—p. 49. 

Malignant Nonchromaffin Paraganglioma of the Thigh. A. MacFarlane and A. R. MacGregor.—p. 55. 

Gumma of the Liver in Congenital Syphilis. D. Whitehouse and W. V. MacFarlane.—p. 58. 

Paper Electrophoresis of Serum Proteins in Children. W. W. Payne and C. C, Forsyth.—p. 61. 

A Clinical and Haemodynamic Study of Ventricular Septal Defect in Infants. G. M. Maxwell, G. G. Rowe, 
and C, W. Crumpton.—p. 67. 

Sweat Analysis in Fibrocystic Disease, Chronic Pulmonary Disedse, and Controls. M. M. Weeks and G. A. 


I. Woolf, R. Griffiths, A. Moncrieff, S. Coates, and F. 


Brown.—p. 74. 
* The Gastro-Oesophageal Region in Infants. G. S. M. Botha.—p. 78. 


33, No. 168 (April) 1958 


* Regional Obstructive Emphysema in Infancy. J. Thomson and J. O. Forfar.—p. 97. 

An Inborn Error of Metabolism with the Urinary Excretion of @-Hydroxy-Butyric Acid and Phenylpyruvic 
Aci’. A. J. Smith and L. B. Strang.—p. 109. 

A Case of Hartnup Disease. W. Henderson.—p. 114. 

Dissociation as a Guide to Developmental Assessment. R. S. Illingworth.—p. 118. 

Dysmaturity. S. Sjéstedt, G. Engleson, and G. Rooth.—p. 123. 

Congenital Interruption of the Aortic Arch. B. V. Foley.—p. 131. 

Normal Diameter of the Heart in Radiographs of Pre-School Children. D. Hewitt.—p. 134. 

The Changing Aetiology of Erythema Nodosum in Children. J. Lorber.—p. 137. 

Clinical and Biochemical Changes During Exchange Transfusion. J. W. Farquhar and H. Smith.—p. 142. 

Treatment of Persistent Enuresis with the Electric Buzzer. 1. G. Wickes.—p. 160. 

Recurrent Abdominal Pains: A Field Survey of 1,000 School Children. J. Apley and N. Naish.—p. 

Salmonella Meningitis. K. C. Watson.—p. 171. 

Calcified Mesenteric Lymphangioma. R. L. Bishton, C. P. Sames, and H. R. E. Wallis.—-p. 176. 

Sweat Test for the Diagnosis of Fibrocystic Disease of the Pancreas. K. A. Misch and H. M. Holden. 


33, No. 169 (June) 1958 


ABO Incompatibility and Haemolytic Disease of the Newborn. G. H. Valentine.—p. 185. 

* The Disappearance of Foetal Haemoglobin in Congenital Cyanotic Heart Disease. M. Coghlan and M. C 
Joseph.—p. 191. 

Jasophilic Leucocytes.in Children in Health and Disease. R. G. Mitchell.—p. 193 

Intraperitoneal Blood Transfusion in Children in Accra with Special Reference to the Treatment of Kwashiorkor. 
S. B. G, O. Atta.—p. 202. 

Traumatic Subperiosteal Haematoma of the Femur in the Newborn. R. G. Mitchell and K. Rhaney.—-p. 205 

Subglottic Haemangioma: Two Infants with Laryngeal Stridor. C. A. Holborow.—p. 210. 

Intraspinal Neuroblastoma in a Newborn Baby. E. Elefant, V. Vojta, and V. Benes.—p. 212 

Some Unusual Findings in a Family with Friedreich's Ataxia. P. E. Sylvester.—p. 217. 

A Case of Intracranial Dermoid Cyst Associated with the Klippel-Feil Deformity and Recurrent Meningitis. 
A. P. Roberts.—p. 

Sirenomelia: Sympus Dipus (“Mermaid”). H. Jolly and E. M. Lamont.—p. 226 

Gargoylism: Clinical, Radiological, and Haematological Features in Two Siblings. S. B. Griffiths and M. 


165. 


p. 179. 


Findlay.—p. 229 
Hydranencephaly (Hydrencephaly). L. Crome and P. E. Sylvester.—p. 235. 

The Wenckebach Phenomenon and Auricular-Ventricular Dissociation in Children. M. H. Shnier 

A Salt Wasting Syndrome in Infancy. D. B. Cheek and J. W. Perry.—p. 252. 

Anorexia and Severe Inanition Associated with a Tumour Involving the Hypothalamus. H. Kagan.—p. 257. 

Acute Spinal Epidural Abscess: A Case im an Infant with Recovery. R. G. Rushworth and P. B. Martin.— 
p. 261. 

Cow's Milk Allergy in Infancy. W. Davies.—p. 265. 

Frank Beriberi in a Four-Month-Old Infant. T. Giza and J. Armata.—p. 269. 

Wm. Heberden’s Cases of Anaphylactoid Purpura. A. Rook.—p. 271. 

The Gastro-Oesophageal Region in Infants.— This is an exceptionally fine and thorough 
study of the anatomy of the gastroesophageal region in infants with special reference to 
the closing mechanism and partial thoracic stomach. The diaphragm, lower esophagus, upper 
stomach, aorta, and surrounding tissue were removed en bloc from 115 human subjects, 
fixed in formalin, and carefully dissected. The age ranged from a 32-week fetus to 8 years 
The author emphasized that hiatus hernia in adults was a different entity from partial thoracic 
stomach in infants in that the former was an acquired degenerative process with relaxation 
of the supporting structures occurring most often late in life. The outstanding features of 
the anatomy of the gastroesophageal area in childhood were a small powerful hiatus with 
marked overlap, and oblique lengthy tunnel, a strong phrenoesophageal membrane, and secure 
fixation of a narrow terminal esophagus. Competence of the closing mechanism of the esopha- 
the time and are fed every 
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three or four hours. In cases of incompetence of the closing mechanism the author prefers the 
term “partial thoracic stomach” because of the impossibility in the majority of cases of 
distinguishing between sliding hiatal hernia and congenital short esophagus, although there 
is evidence that most cases are due to the latter. The author believes that patients with chalasia 
are actually suffering from mild degrees of partial thoracic stomach. 


Regional Obstructive Emphysema in Infancy.—The authors discuss the mechanism 
of production of various forms of regional obstructive emphysema and emphasize the sus- 
ceptibility of the young infant to functional emphysema. They classify emphysema into lobar, 
lobular, and cystic types, with subgroupings based on pathogenesis. They point out that the 
newborn infant who may aspirate mucus or amniotic fluid and who is susceptible to respiratory 
infections is a likely candidate for developing various types of obstructive emphysema. The 
diagnosis and treatment is also discussed along with 12 illustrative case reports. 


The Disappearance of Foetal Haemoglobin in Congenital Cyanotic Heart Disease.— 
The authors determined the amount of fetal hemoglobin in 25 infants and children aged 
6 weeks to 8 years with the tetralogy of Fallot. The cyanosis in most of the patients was 
severe. Similar studies were done in a control group of 22 in the same age range. Fetal 
hemoglobin was not found in any child in either group after the age of 74% months, and the 
rate of fall in infancy was the same in both the cyanotic and the control group. 


Blood, New York 
Abstracted by Audrey K. Brown, M.D. 
12, No. 12 (Dec.) 1957 


An Unusual Syndrome of Hemolytic Anemia, Thrombocytopenic Purpura and Renal Disease. Clare N. Shum- 

way Jr. and Gerald Miller.—p. 1045. 

* Alkali Resistant Type of Hemoglobin in Women with Molar Pregnancy. Yehuda M. Bromberg, Maccabi 

Salzberger, and Abraham Abrahamov.—p. 1122. 

Preparing Standard Solutions of Cyanmethemoglobin. William H. Crosby and Donald N. Houchin.—p. 1132. 

Alkali Resistant Type of Hemoglobin in Women with Molar Pregnancy.—In the sec- 
ond or third trimester of pregnancy the finding of significantly high blood levels of fetal 
hemoglobin has been considered by some to be due to excessive production of fetal hemoglobin 
by the mother’s “embryonic” hematopoietic system reactivated by hormonal or other factors 
in pregnancy. 

Four cases of molar pregnancy were studied in which there was also production of large 
amounts of chorionic gonadotropin. Fetal hemoglobin values were determined at weekly 
intervals before and after evacuation of the hydatiform mole. In these four patients with 
molar pregnancy the fetal hemoglobin concentration was found to be significantly higher than 
that found in control groups of normal early pregnancy and in imminent and incomplete 
abortion. After molar abortion fetal hemoglobin decreased gradually, reaching normal values 
within three to five months. 

It is felt that the increased production of fetal hemoglobin in these patients may be due 
to reactivation of the mother’s “fetal” erythropoietic activity by an unknown mechanism. 


13, No. 1 (Jan.) 1958 
Absorption of Iron as a Problem in Human Physiology: A Critical Review. Hugh W. Josephs.—p. 1. 
Studies on Erythropoiesis: Part V. The Effect of Cobalt on the Production of Erythropoietin. Eugene Gold- 
wasser, Leon O. Jacobson, Walter Fried, and Louis F. Plzak.—p. 55. 
* The Diagnosis of Thalassemia Trait by Starch Block Electrophoresis of the Hemoglobin. Park S. Gerald 
and Louis K. Diamond.—p. 61. 


13, No. 2 (Feb.) 1958 


* The Hemoglobin D. Syndrome. Amoz I. Chernoff.—p. 116. 
The Effects of Acute Protein Depletion on the Distribution of Radioiron in Rat Tissues. W. F. Bethard, 

R. W. Wissler, J. S. Thompson, M. A. Schroeder, and M. J. Robson.—p. 146. 

The Diagnosis of Thalassemia Trait by Starch Block Electrophoresis of the Hemo- 
globin.—Until Kunkel and Wallenius observed a characteristic alteration in the hemo- 
globin electrophoretic pattern of thalassemia heterozygotes, a suitable diagnostic test for 
thalassemia minor was not available. Using starch-block electrophoresis, they demonstrated 
that a minor component of the hemoglobin in normal persons could be separated from the major 
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portion. In patients with thalassemia minor this small fraction with E-like mobility (@esignated 
the As component) was found to be significantly increased above normal values. 

In the present report, a group of 23 adults, parents of children with thalassemia major, were 
studied with use of the starch-block electrophoresis as well as more conventional hematologic 
hemoglobin measurements. Since thalassemia major is thought to be the result of homozygosity 
for the thalassemia gene, this group of parents was thought to constitute a population 
heterozygous for thalassemia. 

The Ag levels in this group were elevated and ranged from 3.3% to 6.8%, with a discon- 
tinuous distribution, a gap occurring between 3.8% to 4.4%. Such a distribution suggests genetic 
factors, and analysis of six thalassemia-trait pedigrees indicated that the A» value in affected 
members was very similar within individual pedigrees. 

In the group representing the heterozygous state for the thalassemia gene there was in- 
variably reduced mean cell volume (microcytosis) and increase in the As fraction of hemoglobin, 
and the authors conclude that diagnosis of thalassemia trait should be limited to those cases 
which fulfill these minimum diagnostic criteria. 


The Hemoglobin D Syndrome.—An incidence of hemoglobin D among American 
Negroes of 0.4% is reported, and some of the clinical, hematologic, and genetic characteristics 
of hemoglobin D trait and homozygous hemoglobin D disease are described. No hematologic 
abnormality was defined for the hemoglobin D trait, except that by electrophoresis hemoglobin 
D, as well as hemoglobin A, was detectable. 

Homozygous hemoglobin D disease is described in a 40-year-old Negro woman who had only 
a mild hemolytic disorder. The red cells were microcytic and normochromic, and there were 
many target cells on stained blood film. Hemoglobin levels were normal or low normal. The 
electrophoretic mobility of hemoglobin D is like that of hemog'obin S, but gelling, tactoid 
formation, and sickling are not found. The solubility of hemoglobin D in 2.53 M phosphate is 
also higher, and this distinguishes it from hemoglobin S. 

Hemoglobin D disease is apparently much less of a problem than any of the previously 
described pure hemoglobinopathies. 

It should be noted that specific proof of homozygosity for hemoglobin D was lacking in this 
case, as the patient’s parents were dead. The evidence presented is strongly suggestive, since 
hemoglobin D was present in four siblings in this family. However, the combination of thalas- 
semia with hemoglobin D could manifest as 100% hemoglobin D. 


Boletin Médico del Hospital Infantil, México, D. F. 
Abstracted by Mary Allen, M.D. 


15, No. 2 (April) 1958 


The Department of Pathology and the Hospital Infantil of Mexico, Editorial. Lazaro Benavides.—p. 145. 

Some Data Regarding the Historical Development of the Concept of Pathology. Maximiliano Salas.—p. 147. 

* The Pathology of Hyaline Membrane (An Analysis of Sixteen Cases and the Revision of Some Concepts of 
This Disease). Maximiliano Salas.—p. 151. 

Morphological Study of Renal Changes in Glomerulonephritis and in the Nephrotic Syndrome in Children. 
Kurt Ambrosius and Higinio Esparza—p. 171. 

Pathology of Amebiesis in an Analysis of Forty-Four Cases in Children. Maximiliano Salas, Octavio Angulo, 


and Higinio Esparza.—p. 185. 
Pathology of Poliomyelitis in Children. Maximiliano Salas, Octavio Angulo, and Jesus Villegas.—p. 223. 
Pathology of Generalized Tuberculosis in Children: An Analysis of One Hundred Twenty-Five Cases and 

Revisions of Some Concepts of This Disease. Maximiliano Salas, Armando Ricalde Gamboa, and Carlos 


Fuente Olano.—p. 251. 
Pathology of Tuberculosis Meningitis. Maximiliano Salas, Octavio Angulo, and Guestavo Lopez.—-p. 285. 
Pathology of Osteo-Articular Tuberculosis in Children: An Analysis of One Hundred Thirty-Four Cases. 

Maximiliano Salas, Octavio Angulo, and Jesus Villegas.—p. 311. 

The Pathology of Hyaline Membrane (An Analysis of Sixteen Cases and the Revision 
of Some Concepts of This Disease).—The author reviewed the bibliography of hyaline- 
membrane disease, giving some statistics and reminding us that the hyaline membrane is never 
found in stillborn infants and rarely in infants who live more than five days. 

Of the 16 cases studied 2 were in patients born as one of triplets and 2, in patients born as 
one of twins. Twelve patients were born prematurely, and with 11, labor was prolonged 

In all cases but one, breathing was spontaneous. The labored breathing began from % to 96 
hours after birth. The duration of life after the onset of the respiratory distress was from 44 
to 96 hours. Bronchopneumonia was a complication in seven instances. 
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Clinical symptoms always include dyspnea and cyanosi#é. Rettaction of thoracic walls was 
described in all 16 infants, but stermal retraction was observed in only nine. 

Diffuse infiltration was seen in the films of all six patients who were x-rayed. 

Subnormal temperatures were found in 12 cases and high’ fever in 2. 

Hyaline membrane was given as the cause of death nine times and hyaline membrane and 
bronchopneumonia seven times, but abundant hyaline membrane was found in cases diagnosed as 
bronchopneumonia. 

There were also some areas of massive atelectasis, diffuse congestion, and fccal emphysema 
in some cases. 

The extrapulmonary lesions found are interesting. There were subarachnoid hemorrhages 
in eight cases and hematomata of the scalp in five. In one infant there was hemorrhage into 
the peritoneum and in one case a hemorrhage beneath the capsule of the liver. 

There was histological evidence of immaturity in the kidney and liver in 15 cases. A smaller 
number of cases showed thyroid, intestinal cerebellar, and pancreatic immaturity. The pancreas 
showed a fetal type of tissue in one case only. 

Bacteriological studies of pulmonary tissue showed the presence of Klebsulla pneumoniae 
in three cases. Micrococcus pyogenes var. aureus was found in two cases and Proteus vulgaris 
with Escherichia coli, in one case. Tetrangenous Gafkya was found in one case. Unfortunately 
bacteriological studies were not completed in all cases. 

Comment: The entire issue is devoted to pathology, and there are some excellent photographic 
illustrations of sections and also of x-rays. 


Canadian Medical Association Journal, Montreal 
Abstracted by H. M. Keith, M.D. 


78, No. 12 (June 15) 1958 
Tetanus Neonatorum. Maureen H. Roberts.—p. 922. 
Exchange Transfusion in the Newborn Using Heparinized Blood. G. H. Valentine.—p. 927. 
* Vitamin B, in Mental Deficiency: Xanthurenic Acid Excretion in Phenylketonurics. B. Tischler and E. G. 

McGeer.—p. 954. 

Vitamin B. in Mental Deficiency: Xanthurenic Acid Excretion in Phenylketonurics.— 
Studies on animals indicated that vitamin Bs plays an important role in transamination reactions. 
In phenylketonurics there is probably a constant demand for vitamin Be in the transamination 
of phenylalanine to phenylpyuric acid. It is known that vitamin Be is essential for tryptophan 
metabolism. When this is deficient, xanthuremic acid is excreted in the urine. The latter is 
used as a test of vitamin Be deficiency. 

Seven patients with phenylketonuria and six controls were studied for xanthuremic acid 
excretion before and after a tryptophan load. There was no significant difference in the two 
groups. It appears unlikely that phenylketonurics on an adequate diet will be deficient in 
vitamin Be. 


79, No. 1 (July 1) 1958 
Infantile Cortical Hyperostosis: Report of A Case in an Indian Infant. Cameron Corrigan and R. B. Lynn. 


—p. 41. 
*A Winter Epidemic of Poliomyelitis in Saint-Augustin, Que.: ITI. Laboratory Studies. V. Pavilanis and 


A. Frappier.—p. 11. 

A Winter Epidemic of Poliomyelitis in Saint-Augustin, Que.: III. Laboratory Studies. 

In January, 1950, an epidemic of poliomyelitis occurred in an isolated Quebec village. The 
mean temperature at the time was 0 F: At a party 2 children became paralyzed suddenly 
(fatigue?), and in the following week 7 more became paralyzed and 14 presented meningeal 
signs. 

Virus studies showed that during the epidemic 90% of the population harboured Type 1 
poliomyelitis virus. 

Two years after the epidemic almost 100% of the population had Type 1 polio antibodies 
in their blood. Only children born after the epidemic had Type 1 poliomyelitis antibodies to a 
smaller degree. 

From the serological epidemiology it was possible to prove that 11 years previous to the Type 
1 epidemic there had been another Type 2 poliomyelitis epidemic. This epidemic left not only 
a high level of Type 2 polio antibodies but also a resistance to Type 1 poliovirus. 
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Journal of Clinical Endocrinology and Metabolism, Springfield, Il. 
Abstracted by Judson J. Van Wyk, M.D. 


18, No. 2 (Feb.) 1958 


* Adrenocortical Insufficiency with Normal Basal Levels of Urinary 17-OHCS: Diagnostic Implications. 
N. Abu Haydar, J. R. St. Mare, W. J. Reddy, J. C. Laidlaw, and G. W. Thorn.—p. 121-133. 

Treatment of Cushing’s Syndrome with Amphenone: Report of Two Cases, One with Probable Thymoma. 
E. P. McCullagh and H. A. Tretbar.—p. 134. 

* Estimation of Growth Hormone Content in a Single Human Pituitary. C. A. Gemzell and C, H, Li—p, 149. 

* Peptide-Linked Iodotyrosines and Iodothyronines in Blood of a Patient with Congenital Goiter. L. J. DeGroot, 
S. Postel, J. Litvak, and J. B. Stanbury.—p. 158. 

Metabolism of Free and Conjugated 17-OHCS in Thyroid Disease. H. Brown, E, Englert Jr., and S. Wallach. 

p. 167. 

Serum Inorganic Phosphorus Levels in Eunuchism and in Feebleminded States. J. B. Hamilton and L. D. 
Bunch.—p. 180. 

Studies of Adrenal Corticosteroids: I. Estimation of Plasma Corticosterone and Cortisol. R. S. Ely, E. R. 
Huges, and V. C. Kelley.—p. 190. 

Studies on the Origin of Aldosterone During Human Pregnancy. J. C. Laidlaw, M. Cohen, and A. G. 
Gornall.—p. 222. 

Ovogonia in Rudimentary Gonads in a Case of Turner’s Syndrome with Male Sex Chromatin Pattern. R. B. 


Greenblatt.—p. 227. 


18, No. 3 (March) 1958 


* Hypocalcemic Hypercalciuria During Vitamin D and Dihydrotachysterol Therapy of Hypoparathyroidism. 
J. Litwak, M. P. Moldawer, A. P. Forbes, and P. H. Henneman.—p. 246. 

A Paper Chromatographic Method for the Measurement of Pregnanediol in Urine. W. R. Eberlein, and 
A. M. Bongiovanni.—p. 300. 

Adrenocortical Carcinoma Causing Feminization in an Adult Male. E. T. Wolf, L. C. Mills, B. L. Newton, 
L. L. D. Tuttle, R. A. Hettig, V. P. Collins, and W. B. Gordon.—-p. 310. 

* A Case of Feminizing Adrenal Tumor in a Girl. A. H. Snaith.—p, 318. 

“Primary Aldosteronism” Associated with Significant Edema. R. S. Goldsmith, F. C. Bartter, P. J. Rosch, 
W. H. Meroney, and E. G. Herndon Jr.—p. 323. 

Plasma Level of 17-OHCS in Umbilical Cord Blood: A. Umbilicalis vs. V. Umbilicalis. H. Kawahara.— 
p. 325. 

Somatic Sex of Anencephalic Infants. E. V. Perrin, and K. Benirschke.—p. 329. 


18, No. 4 (April) 1958 


Two Naturally Occurring Metabolites of Progesterone: Isolation, Identification, Biologic Activity, and Concen- 
tration in Human Tissues. J. Zanders, T. R. Forbes, A. M. von Munstermann, and R. Neher.—p. 337. 

I Metabolism in Thyroid Slices of Patients with Various Thyroidal Disorders. O. P. Schumacher, F. R. 
Keating, and A. Albert.—p. 354. 

Effect of Iodide on the Release of Thyroid Hormone in Hyperthyroidism. R. Goldsmith, C. Herbert, and 
G. Lutsch.—p. 367. 

Olfactory Perception Thresholds in Hypogonadal Women: Changes Accompanying Administration of Androgen 
and Estrogen. R. A. Schneider, J. P. Costiloe, R. P. Howard, and S. Wolf.—p. 379. 

Urinary Corticosteroid Patterns in Patients with Adrenocortical Dysfunction. I. Dyrenfurth, S. Sybulski, 
V. Notchev, J. C. Beck, and E. H. Venning.—p. 391. 

Effect of Prednisone on Adrenal Responsiveness to ACTH in Normal Subjects and in Patients with Cushing's 
Syndrome. J. Geller, A. S. Alvarez, A. Gutman, A. de Freitas, J. L. Gabrilove, and L. J. Soffer.— 
p. 409. 


18, No. 5 (May) 1958 

Hypophysectomy During Pregnancy in a Patient with Cancer of the Breast. B. Little, O. W. Smith, A. G. 
Jessiman, H. A. Selenkow, W. van’t Hoff, J. M. Eglin, and F. D. Moore.—p. 425. 

* Levels of 17-OHCS in Maternal and Cord Plasma in Anencephaly. J. Nichols, O. L. Leseure, and C. J. 
Migeon.—p. 444. 

Day-to-Day Fluctuation in Excretion of Human Pituitary Gonadotropin. A. Albert, S. Kelly, L. Silver, 
J. Kobi, and L. Bloodsworth.—p. 453. 

Excretion of ICSH by Normal Males and Females of Various Ages. J]. W. McArthur, F. M. Ingersoll, and 
J. Worcester.-p. 460. 

Cerebrospinal Fluid Proteins in Myxedema. D. Bronsky, H. Shrifter, J. De la Huerga, A. Dubin, and S. S. 
Waldstein.—p. 470. 

Metabolic Observations in Thyrotoxicosis with Hypercalcemia. C. R. Kleeman, S. Tuttle, and S. H. Bassett.— 
p. 477. 

Severe Uterine Bleeding and Degenerative Skeletal-Muscle Changes in Unrecognized Myxedema, G. T. Ross, 
D. A. Scholz, E. H. Lambert, and J. E. Geraci.—p. 492. 

Studies on Pathogenesis of the Anemia of Hypothyroidism. R. Buso, S. T. Olavarrieta, and R. M. Suarez.- 
p. 501. 

Effect of Triiodothyronine on Serum Lipids and Lipoproteins of Euthyroid and Hyperthyroid Subjects. B. A. 
Sachs, E. Danielson, M. C. Isaacs, and R. E. Weston.—p. 506. 
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Biologic Half-Life of I* in Thyroid of Healthy Males. G. Rosenberg.—p. 516. 
Comparison of 17-Ketogenic (Norymberski), Glenn-Nelson, and Reddy Methods for Determination of C,, 
Urinary Steroids. O. J. Golub, C. Sobel, and R. J. Henry.—p. 522. 


Metabolic Insufficiency, Editorial. F. R. Keating Jr.—p. 531. 

Half-Life of Radiothyroxine in Non-Thyroidal Hypometabolism. N. B. Lasker and R. J. Ryan.—p. 538. 

Contribution to the Study of Adrenocortical Secretory Function in Thyrotoxicosis. L. Mikulaz and 5S. 
Nemeth.—p. 539. 

Method for Demonstrating Increased Inactivation of Pitressin in Diabetes Insipidus. J. Hankiss.—p. 543. 


Adrenocortical Insufficiency with Normal Basal Levels of Urinary 17-OHCS: Diag- 
nostic Implications.—Seven patients are described who had increasing pigmentation of 
the skin and some other symptoms of Addison's disease but normal basal levels of 17-hydroxy- 
corticoids in the urine. None of the patients responded to the intravenous administration of 
corticotropin (ACTH) by a rise in steroid excretion, thus demonstrating the absence of any 
significant adrenocortical reserve. Included in the series is a 2-year-old white girl who was 
admitted because of episodes of loss of consciousness and convulsions associated with 
hypoglycemia. 

Estimation of Growth Hormone Content in a Single Human Pituitary.—Growth hor- 
mone was purified from a pool of 10 human pituitaries obtained at autopsy and singly from 
11 individual pituitaries. The purification technique utilized a chromatographic procedure, and 
the hormonal content was estimated by zone electrophoresis and biological assay in hypo- 
physectomized rats. The amount of growth hormone found ranged between 3 and 6 mg. per 
pituitary, but no data are given on the ages of the patient studied. 

Comment: As yet there are no data on the changes in growth hormone secretion with age 
or the precise role of growth hormone in determining the human growth curve. Although the 
present technique is perhaps insufficiently refined for this purpose, it may be expected that this 
important information will not be long in coming. 


Peptide-Linked Iodotyrosines and Iodothyronines in Blood of a Patient with Con- 
genital Goiter—A 28-year-old white woman is reported who developed signs of hypo- 
thyroidism in infancy and a goiter at age 8. When she was studied, she had a PBI of 2y4g/100 
ml. and a 24-hour iodine uptake of 57%. None of the usual types of defect in thyroid synthesis 
associated with metabolic cretinism could be demonstrated. It was found that she released 
large quantities of an abnormal metabolically inactive iodinated protein into the blood stream. 
This protein had the mobility of albumin and may have been derived from thyroglobulin. 


Hypocalcemic Hypercalciuria During Vitamin D and Dihydrotachysterol Therapy of 
Hypoparathyroidism.—H ypercalciuria was found in 10 patients with postoperative and 
idiopathic hypoparathyroidism at a time when there were low fasting serum calcium levels. 
A direct effect of vitamin D and dihydrotachysterol in decreasing tubular reabsorption of 
calcium is postulated as the most likely cause. In view of these findings, the Sulkowitch test 
cannot be regarded as a reliable guide to the therapy of hypoparathyroidism. 


A Case of Feminizing Adrenal Tumor in a Girl—A girl of 5% years presented the 
classical picture of isosexual precocity, including menstrual bleeding, breast development, and 
a bone age of 12 years. No signs of virilization or Cushing’s syndrome were present. The only 
clue to the presence of an adrenal neoplasm was a 17-ketosteroid level of 17-20 mg/24 hr. The 
tumor was removed in toto, and following surgery the signs of precocious puberty subsided and 
the 17-ketosteroids fell to normal values. 


Levels of 17-OHCS in Maternal and Cord Plasma in Anencephaly.—Plasma for 
steroid determinations was obtained from the mother and from the umbilical cord in five cases 
of anencephaly. All of the infants died at birth, and autopsies were performed. Presumably four 
of the infants were alive prior to delivery, but in one case the fetal heart became inaudible two 
hours prior to delivery. All of the umbilical plasma 17-hydroxycorticosteroid values were in 
the normal range, as were roughly one-half to one-fourth of the maternal values. Similar values 
and ratios have been reported for normal infants born by vaginal delivery. Plasma 17-ketosteroid 
determinations were performed in only two of the cases. In one instance, no plasma 17-keto- 
steroids were detected in the mother or infant, and in the other instance the levels were lower 
than normal. 

Pathologic studies revealed that the “fetal zone” of the adrenal was missing in all five 
infants. In four infants no pituitary tissue could be detected with the dissecting microscope, but 
in one there was a “normal” pharyngeal pituitary. 
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Comment : Previous studies have shown that the 17-hydroxycorticosteroids found in umbilical 
cord plasma are largely a reflection of maternal levels and cannot be used as a basis for 
assessing fetal adrenal function. The normally high 17-ketosteroid values in umbilical cord 
plasma have previously been assumed to arise from the fetal zone of the adrenal cortex, and the 
low values found in the present study would tend to substantiate this hypothesis. It should be 
noted, however, that these data are at variance with the high 17-ketosteroid values found by 
Di George et al. (J. Clin. Endocrinol. 16:1281, 1956) in the single previously studied case. 
Neither of these studies shed any new light on the factors controlling the development of the 
fetal zone in intrauterine life. 


CORRECTION 


On page [6] of the index to Volume 96 (December issue), in the third listing above the center 
head, Mc, the first author’s name was omitted. This listing should read: 
Luhby, A. L.; Cooperman, J. M.; Teller, D. N.; Wenig, J. B., and Feldman, R.: Pattern 
of folic acid deficiency during folic acid antagonist therapy in children with acute 
leukemia and neuroblastoma, 627. 
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October 24, 25, and 26, 1958. 

Adams, Erie Dell, Lubbock, Texas. 
Alcorn, Robert Seba, Denver 

Bailen, J. Lewis, Bloomington, III. 
Barron, Bernard W., Louisville. 

Bean, George William, Rochester, N. Y. 


Behrle, Franklin Charles, Prairie Village, Kan. 


tell, William Reed, Pensacola, Fla. 
Berio, Carmen L., Santurce, P. R 
Blim, Richard Don, Kansas City, Mo. 


Bock, Lewis Lincoln, Colorado Springs, Colo. 
Brinkley, Joseph Wilhelm, Great Falls, Mont. 
Burke-Strickland, Martha Jene, Rochester, 


Minn. 
Purnett, Robert David, Sunnyvale, Calif. 


Bush, Bartholomew M., Manhattan Beach, 


Calif. 
Campbell, Patrick B., Elkhart, Ind. 
Cassell, Norman Morton, Nashville, Tenn. 
Centerwall, Willard R., Los Angeles. 
Churney, Alvin M., Shively, Ky 
Cobey, William Gray, Charlotte, N. C 
Cox, Troy Vernon, Jr., Porterville, Calif. 
Crawford, Kenneth P., Louisville 
Cucci, Cesare E., Jamaica, N. Y. 


Cummings, John M., Jr., Leominster, Mass. 


Cushing, Richard T., Minneapolis 
Dietze, Margaret R., Dearborn, Mich 
Dixon, Gloria Anne, Decatur, Ga 
Egan, Gregory J., Jr., La Crosse, Wis 
Elam, Harry P., Chicago. 

Friedman, Arnold Bernard, Cleveland. 


Gangeness, Leonard G., Des Moines, lowa. 


Gay, Charles Houston, Charlotte, N. C. 


Gerstmann, Paul Edward, Puyallup, Wash. 


Gibson, William Miles, Cleveland. 


Gilmore, Robert William, Michigan City, Ind. 


Glicklich, Lucille B., Milwaukee 
Goldberg, Bernard A., Studio City, Calif 
Green, L. Margaret, Atlanta 

Gyland, Stephen Paul, Jacksonville, Fla 
Hanlon, Marion L., Honolulu, Hawaii. 
Hare, James Donald, Madison, Wis 
Henderson, Worth W., Royal Oak, Mich 
Hinchmann, Donovan F., Warren, Ohio. 
Hummel, John H., Joliet, Ill. 

Hunter, Laurel Virginia, Oklahoma City. 
Ireland, William R., Covina, Calif. 
Kerr, Josephine M., New York. 

Knock, Henry Leroy, Jr., Clayton, Mo. 
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GENERAL NEWS 


Specialists Certified by the American Board of Pediatrics, Inc.—The following physi- 
cians were certified as specialists by the American Board of Pediatrics, Inc., in Chicago, on 


Lepow, Martha Lipson, Cleveland. 
Lommel, Jerome Gregory, Detroit. 
Lussky, Robert A., Wilmette, Ill. 

Mack, Dorothy Louise, Shreveport, La. 
Markman, Charles A., Beverly Hills, Calif. 
Mason, William George, Saginaw, Mich 
Mauer, Alvin Marx, Salt Lake City. 
Melllece, Patricia E., Madison, Wis. 
Melgaard, Robert Thor, Dubuque, Iowa. 
Mijer, Frits, Aurora, Colo. 

Millikan, Martin K., Evanston, Ill. 
Mitchell, Shiela Craig, Ann Arbor, Mich. 
Moss, James Kingsley, Jacksonville, Fla. 
Palmer, John E., Reno, Nev. 

Palmgren, Carolyn Cleare, Evanston, Ill. 
Papaioanou, Helen, McDowell, Ky. 
Powers, Edward J., Richland, Wash. 
Priest, Jean Hirsch, Seattle. 

Rectanus, Daniel R., Menlo Park, Calif. 
Rhodes, Jack Wylan, Charleston, S. C. 
Riordan, John A., Worcester, Mass. 
Rudy, Warren B., Wausau, Wis. 

Rush, William E., St. Clair Shores, Mich. 
Saycich, John M., Missoula, Mont. 
Schaffer, Percy Samuel, Los Angeles. 
Schneck, Ida Nakashima, Denver. 
Schnitz, Sidney Edward, Oklahoma City 
Sigman, Cheney C., Jr., Atlanta. 

Stamm, Stanley J., Seattle. 


Steepe, Charles A. D., Grosse Pointe Woods, 


Mich. 
Stewart, Sarah E., Portland, Ore. 
Thiele, Ronald Lewis, Concord, Calif. 
Thomas, Howard P., Jr., Telford, Pa. 
Tsumori, Himeo, San Francisco. 
Tytla, Elsie M., New London, Conn. 
Vance, Arnold Leonard, Baltimore. 
Vermillion, Margaret B., Louisville. 
Walker, Gilbert Harold, Coral Gables, Fla. 
Way, William Greene, Winchester, Va 
Wevers, Herman J., Fort Chaffee, Ark 
Whiteside, James A., Coral Gables, Fla 
Wilson, Ian Douglas, Detroit. 
Wineberg, Julius J., Waukegan, III. 
Woods, John Olen, Everett, Wash. 


Wyngaarden, Martin K., Grand Rapids, Mich. 


Special Foreign Certificates 
Brillantes, Rosita Clemente, St. Louis. 
Ramachandran, R. S., Madras, India. 
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NEWS AND COMMENT 


$1,160,000 Given by Markle Fund to Support Medical Education and Talent Study.— 
Grants of over $1,160,000 were announced in the annual report of the John and Mary R. 
Markle Foundation, covering the period July 1, 1957-June 30, 1958, issued today. The largest 
grant announced by John M. Russell, Vice-President and Executive Director, was $750,000 
appropriated to medical schools in the United States and Canada toward the support of 25 
young faculty members selected by the fund as Scholars in Medical Science. The Scholar 
program has been the major interest of the Foundation for 11 years. During that time 231 
doctors in 74 medical schools have received help from appropriations totaling $6,800,000. 
The Scholars chosen this year are teachers and investigators in medical schools at the follow- 
ing colleges and universities: Alberta, Baylor, Buffalo, California (San Francisco and Los 
Angeles), Colorado, Cornell, Harvard, Johns Hopkins, Kansas, Michigan, North Carolina, 
Northwestern, Oklahoma, Pennsylvania, Queen's, Saskatchewan, Tennessee, Vanderbilt, Medi- 
cal College of Virginia, Western Ontario, Western Reserve, Wisconsin, Yale, and Yeshiva. 
\ grant of $30,000 toward the Scholar's support was appropriated to each medical school, 
at $6,000 annually for five years. 

The fund also appropriated $150,000 to the Association of American Medical Colleges 
for general development of its program and $200,000 to Washington University School of 
Medicine, St. Louis, to train young teachers and research workers in its basic science program. 

Mr. Russell reported the findings of a study prepared by the Committee on Identification 
of Talent of the Social Science Research Council, under a grant of $100,000 from the 
Foundation. Members of the Committee were David C. McClelland, chairman, Professor of 
Psychology, Department of Social Relations, Harvard University; Alfred L. Baldwin, De- 
partment of Child Development and Family Relationships, Cornell University; Urie Bron- 
fenbrenner, Department of Child Development and Family Relationships, Cornell University ; 
Leonard §S. Cottrell, Social Psychologist, Russell Sage Foundation; Fred L. Strodtheck, 
Associate Professor of Social Psychology, University of Chicago, and Dael Wolfle, Execu- 
tive Officer, American Association for the Advancement of Science. 

The study, “Talent and Society,” was undertaken “in the hope of finding out what has 
been done, what is being done and what should be done” to identify ability at all levels. 
“The free world needs to know more about how to discover those with ability and how to 
encourage them to make the most of it.” 

“While we realized that litthe was known about the human intangibles involved in talent, 
we found it frightening to have our ignorance spelled out, as it is, in this study,” Mr. Russell 
says. For example, “A good school record does not necessarily show what a person will 
accomplish in later life; psychological tests of personality and ability are questioned; the 
factors that make up a successful career are not known; the reasons for the loss of potential 
talent beyond low intelligence, poor school grades or lack of money are not understood; the 
effect of religion, race and family background on occupational achievement and the type of 
work a person enters is not fully appreciated; and understanding of how talent develops, and 
the implications of this for education, is lacking. Many a well-nourished sacred cow looks 
sickly after reading this list.” 

“Since one of the most popular sacred cows is that good school work leads to success 
in later life and since good academic work is fairly easy to measure and predict, it is natural 
that up to now research has concentrated on making these predictions more precisely. Con- 
centration of research on this point is one reason the Committee turned its attention to the 
non-academic types of talented behavior and the non-intellectual factors that affect what a 
man does in life. The ability a person has to understand what another is thinking, and how 
he will probably react, is a rough example of the former, and family background and 
training, as well as economic status as they affect what a person wants most from life and 
why he does or does not ‘go places and do things,’ are examples of the latter.” 

The Committee reported that it found the problem “even more complicated than had 
been anticipated. In general, it reviewed the current situation in talent research, consulted 
with major research groups working in the area, held meetings to clarify problems and 
exchange ideas, carried out research problems in needed areas, and issued the report.” The 
report concludes, “in our rush to give every potentially talented child a break or to beat 
the Russians in the production of engineers, let us not forget that the quota of basic knowledge 
on how to solve such problems is not very large. It was the task of this Committee to try 
to explore ways of increasing such basic knowledge. We believe that our results justify 
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further efforts directed at the same objectives, and that what is needed is more long-range, 
venture capital to develop new theoretical resources.” 

The Markle Foundation was established in 1927, by the late John Markle, Pennsylvania 
coal operator. Grants of nearly $20,000,000 have been made during the 31 years the fund has 
been in existence. Since 1948, the chief interest of the Foundation has been grants for 
Scholars in Medical Science, all of whom are faculty members of medical schools in the 
United States and Canada. 


ANNOUNCEMENTS 


Meeting of the American Association for the History of Medicine—The 32d Annual 
Meeting of the American Association for the History of Medicine will take place in Cleve- 
land, May 21-23, 1959, at the Cleveland Medical Library. The Wade Park Manor will be 
the convention hotel. Chairman of Program Committee: Miss Elizabeth H. Thomson, Yale 
University School of Medicine, New Haven, Conn. Chairman of Local Arrangements 
Committee: Bruno Gebhard, M.D., Cleveland Health Museum, 8911 Euclid Ave., Cleveland. 


Health Education Conference.—The 1959 Eastern States Health Education Conference 
of The New York Academy of Medicine will be held on Thursday and Friday, April 30 and 
May 1, 1959, at The New York Academy of Medicine, 2 E. 103d St., New York. 


University of Wisconsin Postgraduate Program for Pediatricians—The University 
of Wisconsin is presenting a postgraduate program for pediatricians April 2, 3, and 4, 1959. 
This two-and-one-half-day course will deal with problems of the newborn period. The guest 
faculty will consist of Dr. Hans Eichenwald, who will discuss the problem of infectious 
disease in the newborn; Dr. Clement Smith, who will discuss respiratory problems; Dr. 
Julius Richmond, who will discuss emotional problems; Dr. Edward Pratt, who will present 
nutritional and metabolic problems, and Dr. Richard Day, who will discuss the problem of 
icterus in the newborn period. In addition to formal lectures there will be case presentations 
with panel and participant discussion. At the end of each day the group will be divided into 
subgroups for informal seminars with one of the five members of the guest faculty. The 


program will be held at the new Wisconsin Post-Graduate Center Building in Madison. 


The course will be limited to 100 participants. The fee for the course is $35. For information 
or registration write to Dr. Robert Parkin, University of Wisconsin Medical School, 418 
N. Randall St., Madison 6, Wis. 


The National Foundation Health Scholarships.—The National Foundation, in an un- 
precedented effort to help overcome the critical shortages of personnel in the health field, 
has announced a multimillion dollar scholarship program designed to assist students of medi- 
cine, nursing, physical therapy, occupational therapy, and medical social work. This will be 
a first step in its new expanded program. 

The present scholarship and fellowship program will be continued but modified and ex- 
panded where necessary. This program over the years has added over 7,600 especially trained 
people to those prepared to work in research and patient care. 

The new Health Scholarship Program will encourage a younger age group to select a 
career in one of the professions at a time when they are looking to their future full of 
idealism and the desire to be of service in the world. 

Shortages in the health field are not new to members of the health professions, but 
because shortages have increased the work load on each person there has been little time to 
take these problems to the public in an effective way. 

The axiom, “only when people make some kind of financial sacrifice for their schools 
do they take an active and wholesome interest in education,” applies not only to public but 
to professional schools. 

Under the new program of The National Foundation, a means to create community 
interest in the health professions is at hand. There are 3,100 county chapters consisting of 
community-alert volunteers. In addition to the basic objective of adding more qualified 
personnel and in cooperation with the five professions concerned, three additional specific 
objectives are sought: (1) to stimulate interest in all of the health professions but specifically 
in medicine, nursing, physical therapy, occupational therapy, and medical social work ; (2) 
to gain awareness and community understanding of the problems that contribute to the ever- 
increasing shortages of personnel in the health fields, and (3) to encourage cooperation and 
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understanding among the five professions concerned in making their professional talents 
available to the communities in the solution of these personnel problems 

At the press conference held to announce the new program, Basil O'Connor, President, 
summarized the new program as follows: 

The National Foundation will offer annual Health Scholarships to help provide four 
years of college or university education in career preparation for five of the key professions : 
medicine, medical social work, nursing, physical therapy, and occupational therapy. 

A minimum of 505 Health Scholarships will be offered each year, the first of them before 
the end of the 1959 school year. They will be made available on a geographic basis, with 
heavily populated states receiving as many as 25—or 5 for each of the five professions— 
and with no state or territory receiving fewer than 5 Health Scholarships, a minimum of 
1 for each of the five professions. 

The chapters of the National Foundation, numbering more than 3,100, will have an active 
part in the program. They will seek and accept Health Scholarship applications, pass them 
on to state or territorial professional committees for selection, and present awards to winners. 

Health Scholarships will be made available to student citizens of the United States in each 
of the 49 states, the District of Columbia, Hawaii, and Puerto Rico 


10 years this program will cost at least $12,000,000. Each scholarship 


Over the next 
awardee will receive $500 a year for four years, or a total of $2,000—providing that scholastic 


standards are maintained. The 505 Health Scholarships each year will cost over $1,000,000. 


Because education requirements of the five professions vary, scholarships will be made 
available in nursing, physical therapy and occupational therapy, to all graduating high school 
students who have been accepted for an approved program by accredited colleges or uni- 
versities; medical social work, at the college junior year, extending through two years of 
required graduate work, and in medicine, at the college junior, senior, or first graduate year, 
depending upon the requirements of the medical school. 

Awards, taking financial need and scholastic achievement into consideration, will be made 
by state and territorial committees composed of members of the five health professions. 

Renewals and payments for the second, third, and final years of the scholarships will be 
contingent upon satisfactory progress. 

Scholarship money need not be limited to tuition but may be used to cover any appropriate 


student expense. Students may accept other scholarship funds, providing The National Foun- 


dation is informed of the source and amount. 

Winners of scholarships are not committed to work in health fields of special interest 
to The National Foundation, such as polio, arthritis, or birth defects. Scholarship recipients 
are, however, expected to serve the health field at large, working in areas for which they 


are prepared. 
A table of scholarships adjusted to population follows : 


States, No. Scholarships/State, No. Total 
4 5 100 
60 
180 
165 


Population, Million 
Over & 
6-8 
12 
Up to28 33 
505 


52 (Includes District of 
Columbia, Hawaii, & 
Puerto Rico) Scholar- 
ships/State, No, 


The distribution of scholarships adjusted to population is as follows: 
Four states receiving 25 annual scholarships (5 in each health profession) : 
3. California 


4. New York 


Illinois 
Pennsylvania 


Three states receiving 20 annual scholarships (4 in each health profession) : 


Michigan 
Texas 
. Ohio 
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Twelve states receiving 15 annual scholarships (3 in each health profession) : 


8. Kentucky 
9. Minnesota 
10. Alabama 
11. Tennessee 
12. Virginia 
13. Wisconsin 


Thirty-three states and territories receiving 


profession) : 

20. Nevada 

21. Alaska 

22. Wyoming 

23. Delaware 

24. Vermont 

25. Hawaii 

26. New Hampshire 
27. Idaho 

28. Montana 

29. North Dakota 
30. South Dakota 
31. New Mexico 
32. Utah 

33. Arizona 

34. Rhode Island 
35. Dist. of Columbia 


14. 
15. 
16. 
17. 
18. 
19. 


Georgia 
Indiana 
Missouri 

North Carolina 
Massachusetts 
New Jersey 


five annual scholarships (one in each health 


36. 
37. 
. Nebraska 
. Oregon 
. Kansas 
. Arkansas 
. West Virginia 
. Connecticut 
. South Carolina 
. Mississippi 
b Puerto Rico 


Maine 
Colorado 


. Oklahoma 


Maryland 
Washington 


lowa 


. Louisiana 


Florida 


Postgraduate Seminar for Pediatricians.—Jhe Eighth Annual Post-Graduate Seminar 
for Pediatricians will be conducted at St. Christopher's Hospital for Children, of the Pediatric 


Department of Temple University School of Medicine, Philadelphia, May 20-23, 1959. Half-day 


sessions will be devoted to various phases of pediatric medicine. 
For information regarding enrollment, registration fee, etc., write to Dr. John B. Bartram, 
St. Christopher’s Hospital for Children, 2600 N. Lawrence St., Philadelphia 3 
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BOOK REVIEWS 


Physiology and Pathology of the Newborn. By Dr. A. F. Tur. Price, not given. Pp. 430. 
Government Medical Publishing House, Moscow, U. S. S. R., 1955. 

This is a rather comprehensive textbook dealing with problems of the newborn, the first 
half of which is devoted to the physiology of the newborn and to the presentation of normal 
findings. Many tables set forth normal values in the premature and newborn—blood cell counts 
and chemistries, urinary flow and chemical content of urine, respiratory coefficient, survival of 
prematures related to method of feeding, body temperature, etc. A lengthy and detailed chapter 
is devoted to the hospital management of the full-term and premature infant. 

The latter portion of the book presents the pathology of the newborn—congenital and ac- 
quired—and is discussed system by system. 

There are many and satisfactory illustrations. The paper is of better than average quality 
for a Soviet text. The bibliography has almost one thousand references—all but fifteen of which 
are in the Soviet literature. 

This is obviously a very valuable book for Soviet pediatricians. In the United States it would 
be a good reference for investigators in the area of newborn medicine, with some information 
and many references which may not have found their way into the English literature. 

Moses GrossMAN, M.D. 


An Introduction to Childrens’ Diseases. By Dr. A. F. Tur. Price, not given. Pp. 364. 
Government Medical Publishing House, Moscow, U. S. S. R., 1955. 

The author, Dr. A. F. Tur, is one of the leading pediatricians in the Soviet Union and the 
chairman of the department at Leningrad. This is a textbook of pediatrics approved for use 
by medical students and serving as an introduction to the clinical course in pediatrics. 

After an introductory chapter on the history of Soviet pediatrics, the book deals with growth 
and development—physical and mental—with a fairly standard approach. About a third of the 
book is devoted to a systematic discussion of the anatomic and physiologic characteristics of 
the normal infant and child by organ system. Another third of the book is systematically 
devoted to methods of examination of the child and evaluation of signs, symptoms, and laboratory 
findings. This, too, is covered organ system by organ system. 

The closing two chapters are devoted to the feeding of healthy infants and children and the 
fundamentals of hygiene. It is of interest that breast-feeding is felt to be far superior to 
bottle-feeding; solids are started at five to six months. The chapter on hygiene deals at some 
length with bathing, dressing, recommendation about physical education, and psychological 
aspects of care of the normal child. Swaddling is recommended and described in detail. 

This text avoids any mention of pathology, pathogenesis, or clinical aspects of disease. It 
concludes with the statement that in subsequent courses the students will be introduced to 
diagnosis and therapy of disease states. Thus, the approach to teaching pediatrics is a full 
introductory course on the normal infant and child. The ideas expressed would, on the whole, 
be very acceptable here, except for marked differences in the cultural aspects of feeding and 
caring for children. 

The paper and the illustrations are mediocre. 

Moses GrossMAN, M.D 
Psychoanalytic Study of the Child. Vol. XII. Edited by R. S. Eissler et al. Price, $8.50. 
Pp. 417. International Universities Press, 227 W. 13th St., New York 11, 1958. 

“Psychoanalytic Study of the Child,” Vol. XII, like its predecessors, is a varied collection 
of psychoanalytic contributions of theoretical and clinical content. The ninteen papers in this 
volume touch on a wide range of topics with no over-all theme. Certain of the papers are 
noteworthy. Lustman presents a study of psychic energy and mechanisms of defense. Marianna 
Kris discusses the use of prediction in a longitudinal study. Erna Furman describes the treat- 
ment of children under the age of five by means of parenta! therapy. Elizabeth Gelleerd writes 
concerning psychoanalytic technique in adolescents. 

A.rrep FreepmMan, M.D. 
Anomalies of Infants and Children. D. McCullagh Mayer, D.D.S., M.D., F.A.C.S.,, F.LC.S., 
and Wilson A. Swanker, M.D., F.A.C.S., F.1.C.S. Price, not given. Pp. 454. The Blakiston 
Company (division of McGraw-Hill Book Company, Inc.), 330 W. 42d St, New York 36, 
1958. 

Although this book was written as an aid to the general practitioner and pediatrician, in 

general much of the material, in my opinion, is slanted toward the nonmedical person. In places 
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where the subject matter is covered more thoroughly there are significant inaccuracies and 
omissions, As an example, in the chapters on etiology, Mongolism and sickle-cell disease are 
stated to be due to a dominant mutation. Although the effect of x-ray radiation on the embryo 
is discussed, there is no mention of associated microcephaly. Under electrolyte therapy the 
authors recommend a 1%-2% ammonium chloride therapy for sodium depletion in the immediate 
postoperative period. They also state that “little or no salt should be given a patient post- 
operatively for about forty-eight hours, particularly if there has been any vomiting.” 

After the first five chapters covering general aspects, the authors review their knowledge 
of malformations by region. The coverage of anomalies of the chest and abdominal cavities 
is purposely omitted. Each chapter is introduced by a brief discussion of the embryology of the 
region. The descriptive material on the face and mouth is of interest and quite detailed. Other 
areas are not covered in any length but often inaccurately. The newer concepts of endocrine- 
induced malformations of the genitalia are not mentioned. 

The last two chapters are devoted to burns and accidents. There is not much of interest 
here, except perhaps a letter on accident prevention reproduced from the Metropolitan Life 


Insurance Company. 
Tuomas H. Sueprarp, M.D. 


Oligophrenia in Combination with Congenital Ichthyosis and Spastic Disorders. 1) 
Torsten Sjogren and Tage Larsson. Price, 25 Swedish Crowns. Pp. 112. Ejnar Munks- 
gaards Forlag, Norregade 6, Kobenhavn, 1957. 

This interesting clinical syndrome has been thoroughly studied in the county of Vasterbotton 
in the north of Sweden. The clinical picture is characterized by low-grade oligophrenia, pro- 
nounced ichthyosis, and evidence of spastic diaplegia. A detailed genealogic and geographic 
analysis suggested that this syndrome has its origin in a single gene mutation. This rather 
exhaustive study was undertaken and presented in detail in the hope that it would be of value 
to research workers as a study of analytic methods, pooling of case material, and a genetic 
analysis. 

At the time of preparation of this very exhaustive and detailed genetic analysis there had 


nut previously been described a similar clinical picture in the literature. However, within the 
past two years, independent case reports appearing in neurologic and pediatric journals and 
dealing with cases of this type have been reported both from the United States and from 


England. 
It is felt that this very complete clinical and genetic study is of considerable interest to 
those in pediatrics whose interests lie in the genetic patterns of disease, especially in regard to 


mental deficiency 
Freperick A. Horner, M.D. 


No and Yes: On the Genesis of Human Communication. By René A. Spitz. Price, $4. 

Pp. 170. International Universities Press, Inc., 227 W. 13th St., New York 11, 1957. 

“No and Yes,” like preceding work of Dr. René A. Spitz, is a study of the psychological 
development of infants. In this work Dr. Spitz focuses upon the beginnings of verbal and 
somatic communication, and his purpose is to apply the psychoanalytical theory of Freud to 
this problem. It is Dr. Spitz’s proposition that negation, as well as affirmation, arises out of 
inherited motor-behavior patterns which are used in the. earliest nursing situation. Thus, 
negation, or no, arises from cephalogyric movements involved in breast-feeding. References are 
made to recent investigations of animal ethology, physiology, embryology, and experimental 
psychology in a most stimulating manner. However, in elaborating his own thesis there is a 
paucity of original observation. Major emphasis is placed upon the case of Monica, a girl with 
esophageal atresia who was fed through a gastric fistula until she was twenty-two months old, 
described by Engel, Reichsman, and Segal (Psychosom. Med. 18:374, 1956). However, this was 
a child who not only had a physical handicap but who also had been emotionally deprived, had 
a variety of difficulties in relationship to parents, and was greatly retarded (at twenty-two 
months, the child was given a Gesell rating of from nine to fifteen months). To draw broad 
conclusions concerning normal development from such a case would appear hazardous. Thus, 
while “No and Yes” is a most provocative and interesting book the hypotheses presented would 
appear to require further validation. 

ALFRED FREEDMAN, M.D. 
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Heredo-Retinopathia Congenitalis Monohybrida Recessiva Autosomalis: A Genetical- 
Statistical Study. By Carl H. Alstrém. (Laboratory for Human Genetics, Psychiatric 
Clinic of Caroline Institute, Stockholm, Sweden) and Olof Olson (State Institute for 
the Blind, Tomteboda, Stockholm, Sweden). Price, not given. Pp. 178, with 30 tables 
and 9 illustrations. Berlingska Boktryckeriet, Lund, Sweden, 1957. 


This is a monumental study of 175 cases of a hereditary form of congenital blindness or 
severe impairment of vision, with 303 unaffected siblings in the 105 families concerned. A brief 
account is given of an extensive genealogic investigation in which more than eight thousand 
ancestors were traced. It was found that twenty-nine of the one hundred five families belong 
to five large family complexes. 

The mode of inheritance of the disease was found to be monohybrid, recessive autosomal, 
with complete penetrance. The disease is responsible for about ten per cent of the cases of 
blindness in children who reach school age in Sweden, with a frequency in the general 
population of about three in one hundred thousand and a heterozygote frequency of between 
one-half and one per cent. 

Vision is defective at birth, with either total blindness or greatly impaired sight with loss 
of central vision. There is general deterioration of the remaining vision. 

Youthful patients had either normal fundi or exhibited sparse round pale spots or round 
or irregular pigmented dots in the peripheries. Macular changes were seldom seen. These changes 
aml the pigment clumping progressed slowly with age. Only after the age of fifty could wide- 
spread chorioretinal atrophy be seen. Pallor of the disks and narrowing of the vessels 
progressed with age. An extinguished electroretinogram was found in ninety-two per cent 
of the sixty-two patients on whom this examination was done, and flicker electroretinography 
was abnormal in the other eight per cent. This confirms the inference that the hypothetical 
biochemical process which underlies the disease involves primarily the retinal elements. 

An almost constant feature was nystagmus of the irregular searching type. Cataract and 
keratoconus were common features and increased in frequency and severity with age. There 
were no accompanying psychiatric or neurologic disorders. There was no increased frequency 
of deafness in the family trees of the affected patients, and no classic case of retinitis 
pigmentosa was recorded. 

A pathologic examination has not so far been obtained. 

Rosert W. HoLLennorst 


Modern Problems in Pediatrics. Edited by A. Hottinger, F. Hauser, and H. Berger. 
Price, Swiss Fr. 96. Pp. 592, with 129 illustrations. S. Karger AG., Arnold Bécklinstrasse 

25, Basel, 1958. 

This collection of review articles represents a laudable effort on the part of its judicious 
editors, Hottinger, Hauser, and Berger. They obtained the cooperation of authors prominent 
in their respective fields to present short, concise, informative papers. 

These contributions are concerned with immunohematology and inborn errors of metabolism. 
Each paper is followed by a wealth of pertinent bibliography. Most articles are of superior 
quality. Impressive are the paper by Dausset on the immunohematology of leukocytes, Berger's 
thorough discussion of chronic amino-acidurias, and Schreier’s review of the inborn errors of 
phenylalanine metabolism. Cori summarizes the clinical and biochemical differences in four 
types of glycogen-deposition disease; Holzer, the present status of galactosemia. Zd6llner 
appears to follow very closely in the steps of his former teacher, Thannhauser, in reviewing 
disorders of fat metabolism and is at least equally thorough. 

Of great interest are the articles by Bickel on Wilson's disease, Burke on oxalosis, 
Zetterstrom on idiopathic hypercalcemia, and Lowe and Bruce on organic amino-aciduria. The 
authors discourage the use of microbioassays for the determination of individual amino acids 
in serum and urine. This seems unjust, since very accurate data have been obtained by the 
use of this method—more accurate, in fact, than those obtained by paper chromatography. 

Swoboda reviews the problem of hypophosphatasia. Although he mentions that there 
are approximately twenty cases known, by now the figure seems to be closer to forty. The 
author's observation of low magnesium values may be of importance. 

The only disappointing paper was Vorlaender’s discussion of the immunology of rheumatic 
fever and glomerulonephritis. A considerable amount of speculation is presented in lieu of 


definite facts 
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It is my opinion that this book should be a part of the libraries of pediatric centers and 
of physicians interested in immunohematology and problems of inborn errors of metabolism. 


Sixteen of the papers are written in German and five each in French and English. 
Gunnar B. Srrickier, M. D. 


Infectious Diseases of Children. By Saul Krugman, M.D., and Robert Ward, M.D. 
Price, $10. Pp. 340, with 44 illustrations and 7 color plates. The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, 1958. 


This modest-sized and relatively inexpensive book might well bear the longer title “Common 
Infectious Diseases of Children in U. S. A.,” since the rare and unusual have been omitted. 
For instance, syphilis, malaria, and rabies are not covered, but there are excellent chapters 
on adenovirus and staphylococcal infections and aseptic meningitis. The strong points of 
the book are the thoroughly authoritative and up-to-date treatment of the common childhood 
diseases and its conciseness and brevity. In the section dealing with infections, in which 
knowledge is being accumulated rapidly, there is much material only a few months old. The 
authors have discarded many myths regarding infectious diseases and have substituted docu- 
mented evidence, and they avoid being dogmatic over controversial points. The charts, 
diagrams, and photographs (seven in color) are excellent. Discussions of treatment are in 
general terms. An interesting section on the hospital care of patients with infectious diseases 
reflects a far more relaxed attitude regarding isolation procedures than formerly generally 
held. 

The book is clearly designed for those learning infectious diseases for the first time and 
for those who may have need for a reference to important specific facts concerning them. 
For the pediatrician requiring more detailed discussion an excellent bibliography accompanies 


each chapter. 
Warren E. Wueever, M.D. 


Poisoning: A Guide to Clinical Diagnosis and Treatment. Second edition. By W. F. 
Von Oettingen, M.D., Ph.D. Price, $12.50. Pp. 650. The W. B. Saunders Company, 
218 W. Washington Sq., Philadelphia 5, 1958. 


The second edition of this standard work on poisoning will be of greatest usefulness to 
the industrial physician called on to treat acute poisoning with known modern chemicals. A 
rather encyclopedic discussion of the various poisons which may cause individual symptoms 
would appear to be of doubtful usefulness except in the rare instance of poisonings due to 
unknown substances. The section on qualitative confirmatory laboratory tests for many items 
appears to be excellent. 

The book is clearly not designed for and will not be of much help in the treatment of 
accidental poisonings in childhood, where the vast majority of such poisonings occur. There 
is no attempt made to indicate the poisonous contents of common household articles or even 
of classes of household articles. The brief description of symptoms and treatment of poisoning 
due to individual substances is weakened by the general failure to indicate lethal doses or 
order of toxicity. As far as it goes, the discussions should be considered authoritative. 

Warren E, Wueerer, M.D. 


Pediatric Surgery. By Orvar Swenson. Price, not given. Pp. 730, with 448 illustrations. 
Appleton-Century-Crofts, Inc., 35 W. 32d St., New York 1, 1958. 


This is a practical book designed to acquaint the young medical school graduate with the 
accepted techniques of practical treatment of pediatric surgical problems. Its greatest value is 
in giving detailed descriptions of simple procedures used in the care of the pediatric surgical 
patient. Of particular value and charm are the early chapters describing some of the tricks 
learned from long experience of how to woo the faith and respect of the child being prepared 
for surgery and anesthesia. 

The book is profusely and often needlessly illustrated. There are, for example, the 
inevitable before-and-after surgical pictures of perfectly normal looking youngsters in almost 
every chapter that seem to plague pediatric and plastic surgeons in this era. In many chapters 
these half- and full-page pictures occupy space that might have been used for a more exhaustive 
discussion of the surgical problem involved. 

The author’s surgical interests are reflected in the inordinate amount of space given some 
lesions and the relative neglect of others. For example, a total of ninety-two pages (or 
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thirteen per cent of the entire book) is devoted to Hirschsprung’s disease and megaloureter. 
Postoperative fluid care is covered in five pages, two of which are taken by surface area 
nomograms ! 

This, then, is alternately—and somewhat unevenly—a combination of a pediatric surgical 
textbook, surgical atlas, and pediatric manual with no pretense to being exhaustive in any 
of these categories. It will be of most value as a reference book for the young pediatrician 
who wants a general knowledge of pediatric surgical problems. 

Henry C. Kempe 


The Normal Child. By Ronald S. Illingworth, M.D., F.R.C.P., D.P.H., D.C.H. Price, $7. 
Pp. 356. Little, Brown & Company, 34 Beacon St., Boston 6, 1957. 

This book, according to the author, is designed for physicians. In its preface he states that 
it sets out to give the doctor as much help as possible in trying to decide whether an individual 
child is normal or abnormal and to give him as much guidance as possible in the management 
of simple behavior problems. “It is intended for all doctors who are concerned with the care 
of children, especially family doctors and doctors in the Child Welfare Service.” 

The book contains a section on feeding problems, under which are included “Breast-Feeding 
or Artificial Feeding, The Feeding Schedule, Some Breast-Feeding Problems, Breast and Nipple 
Difficulties, Insufficiency of Milk, Difficulties in the Breast-Fed Baby and in the Artificially Fed 
Baby.” Another section deals with physical problems and includes various physical assessment 
methods, such as height and weight, and, curiously, the prevention of infection. Section 3 
deals with developmental problems, including mental development and developmental diagnosis. 
Section 4 is labeled “Behavior Problems” and includes instructions on discipline and punishment, 
proper parental attitudes and their management, sleep problems, jealousy, the prevention of 
accidents, and the proper toys to select. The author's specificity of instruction is well illustrated 
by his recommendations of what to do when the child refuses to lie down when put to bed. 
He states that he should be left sitting or standing up. The author confesses he does not have 
any answer to the problem of the child who wakes up at 5 a m. 

This volume is curious in the diverse nature of the material presented. It stresses the 
importance of individual differences, and parts of it are strongly Gesellian in orientation, yet 
it devotes as much as three-fourths of a page, including photograph, to such a topic as the 
easiest and quickest way to feed twins on the breast. The easiest and quickest way, as one 
might surmise, is to feed the two simultaneously, one on each breast. The author does not 
offer any solution to the problem of feeding triplets in a hurry. 

In instructing on the interpretation of measurements in physical growth, physicians are 
warned that errors in measurement often occur from scales which are out of order and that 
differences in weight may occur because the child is weighed with clothes on in one instance 
and naked in another or before or after feeding, in the case of very young infants. Caput 
succedaneum is explained, as are the fontanelles, cephalhematoma, craniotabes, etc. Five lines 
are devoted to the topic of undescended testes; pulse rates a paragraph of three lines; the pre- 
diction of personality is dealt with in slightly more than two pages. 

The book is very readable, and there are spots of information which I am sure would be 
usable to many physicians. It is a little hard to conceive, however, how such sections as that 
on “Care of the Breast, Infant Feeding,” etc. could possibly be omitted in the course of 
normal medical school training in any Grade-A medical school. If any of our current graduates 
are being turned out with less information on such subjects than is contained in this volume, 
then we have cause for grave alarm. 

It is my feeling that the author would have been better advised to assume a greater 
sophistication on the part of his reading public and omit many of the subjects he covers, He 
would then be able to develop those with which the average medical man is poorly informed 
to a much more adequate degrec. 


Lester W. Sonrac, M.D. 


The Management of Childhood Asthma. By Frederic Speer, M.D. Price, $4.75. Pp. 116, 
with 8 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, 
1958. 
The author has attempted to simplify the management of a condition which often needs 


more careful study than it sometimes receives. 
The asthmatic child and his family are discussed as a unit, and the importance of parental 
understanding and cooperation is stressed. The associated problems of childhood asthma are 
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described, and the various important etiological factors are outlined. The step-by-step approach 
in making a specific etiological diagnosis is detailed in the discussion of hypothetical cases. 

Treatment of the asthmatic attack is discussed in the light of most modern methods, and 
prophylactic and hyposensitization measures are outlined for the reader. 


This small book is recommended to all physicians who treat children. 
Lewis A. Kocu, M.D. 


Einfiihrung in die Kinderheilkunde. Fourth edition. By E. Glanzmann. Price, $17.85. 

Pp. 1068, with 301 illustrations. Springer-Verlag, Mélkerbastei 5, Wien I, 1958. 

This is the fourth edition of “Einfithrung in die Kinderheilkunde” (Introduction to Child- 
hood diseases), by E, Glanzmann. 

The content of the book consists of a total of two hundred seven lectures, divided into 
twenty-three sections. 

The first five lectures deal with the duties and goals of pediatrics, growth and growth 
factors, and water and caloric requirements of infants. In the following fifteen lectures, mainly 
nutritional requirements and vitamins are discussed. 

The third, fourth, and fifth chapters, consisting of thirty-nine lectures, are devoted to 
the various types of feedings and nutritional disturbances in the period of infancy. 

In the seventh chapter, the author discusses the two commonest problems in pediatrics, 
enlarged abdomen and recurrent abdominal pains in children. Diseases of intestines, liver, 
spleen, and pancreas are also included. 

In the eighth chapter, under the heading of “Diseases of the Blood,” erythroblastosis 
fetalis, techniques and indications for exchange transfusions, nutritional anemias, congenital 
hemolytic erythropathias, acute leukemias, coagulation abnormalities, heredofamilial defects 
of the platelets, bleedings in newborn period, and infectious reticuloendotheliosis are well 
discussed in twenty-four individual lectures. 

Chapter 9 contains thirteen lectures concerning comprehensive reviews of genetics and 
disorders of the endocrine organs. 

In Chapter 10, the syndromes with multiple congenital abnormalities, such as Bonnevie- 
Ullrich, Lawrence-Moon-Bardet-Biedl, and familial dysostosis cleidocranialis, are described 
and illustrated. 

Renal diseases and diseases of the heart, the bronchial tree, and the lungs are discussed 
in twenty subsequent lectures in the eleventh, thirteenth, and fourteenth chapters. 

Chapters 15 and 16 are mostly concerned with infectious diseases. Diseases caused par- 
ticularly by cocci are explained in great detail. 

The chapter on modern chemotherapy and antibiotics gives a full account of their natural 
history, indications, and use. 

The last six chapters include viral diseases, nonbacterial diseases of the central nervous 
system, chronic infectious diseases (tuberculosis, rheumatic fever, and syphilis), worm 
infestations, diseases of muscles in childhood, and, lastly, neuroses in children. They are 
discussed in forty-one comprehensive lectures. 

The author does not include references, but the content of the -book is undoubtedly up 
to date with recent advances in pediatric medicine. The text is lucid and makes very pleasant 
reading, and the illustrations, which are self-explanatory, give additional value to its content 
“Einfihrung in die Kinderheilkunde” is highly recommended to practitioners, to medical 
students, and to any physician who has a special interest in pediatrics. 


A. M. Yucrociu, M.D. 


A Primer of Cerebral Palsy. By Joseph D. Russ, M.B., M.D., F.A.A.P., F.A.A.C.P., and 
Hyman R. Soboloff, B.A.. M.B., M.D., F.A.A.O.S., F.A.A.C.P. Edited by John A 
Anderson, M.D. Price, $4. Pp. 69, with 16 illustrations. Charles C Thomas, Publisher, 
301-327 E. Lawrence Ave., Springfield, Ill, 1958. 

The authors have developed in sixty-nine pages a surprisingly complete description of the 
diagnosis, classification, and treatment of cerebral palsy. The value of total evaluation of the 
patient is stressed, and proper emphasis is given to the emotional needs and associated handi- 
caps these patients invariably have. The book summarizes and reflects the thinking of other 
noted authorities in the field of cerebral palsy. The material should be valuable to medical 


practitioners as well as to those professional workers in the various ancillary services who 
render treatment to the cerebral palsied child. 


Joun P. Rierennuorr, M.D. 
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Modify or Prevent Measles 


an reduce the hazard of complications 


Polio IMMUNE GLOBULIN 


Cutter gamma globulin (human) 


MODIFIES—permits a mild attack followed by nat- 
ural immunity 


PREVENTS—confers passive immunity for about 3 
to 4 weeks 


CONCENTRATED-—2 cc. is equivalent to 40 cc. nor- 
mal immune serum derived from adult venous blood 


Also recommended for prevention of infectious hepatitis, 
passive immunity against paralytic poliomyelitis, may be 
useful for passive immunity against maternal rubella, 
and as an adjunct to antibiotic therapy. 


Available in 2 cc. and 10 cc. vials 


Other fine Cutter Human Blood Fraction Products 
Albumin (serum albumin), Hyparotin® (mumps immune globulin), 
Hypertussis® (antipertussis serum), Parenogen® (fibrinogen). 


Berkeley, California 


141/ 


USA 
/ \\ 


IN URINARY 
INCONTINENCE 


7 Both Infant and Adult 


Li CHLORIDE 


METHYL BENZETHONIUM CHLORIDE 0.1% 


OINTMENT 


“ANTI-BACTERIAL | 
WATER-MISCIBLE 
| 


7 yeats experience 


IN THE TREATMENT AND PREVENTION 
AMMONIACAL 


DERMATITIS. 


SAMPLES 


PHARMACEUTICAL | 
380 SECOND NEW YORK 10, Y., TORONTO, 


HOMEMAKERS PRODUCTS DIV., A. BREON & CO., 
1450 BROADWAY, Y. 18, Y. 


Now ... new, clean, simple 
brace and shoe combination 
that's easier and more accurate 
for the doctor and shoe fitter. 
Brace attaches direct to the 
shoe, allows exact settings, disc 
is located in the proper spot 


ROTO-LOK INSERT 

EMBOSSED PROTRACTOR 

to be most effective. Treatment e 

starts almost i diately after 

birth, is painless, offers an ex- 

cellent shoe and brace combi- 


nation at low cost to the sABELs 
parent. 

Manufactured by SHOE 


R. J. POTVIN SHOE CO., BROCKTON, MASS. 


one ao. babys 
Sirst solid foods 


is tasty Junket’rennet- 
custard...supplies all the 
nutrients of milk and is 
more readily assimilable. 


funket 


RENNET POWDER 


makes fresh milk into 
rennet-custards 
—7 tempting flavors 


“JUNKET” Reg. U.S. Pat. Off. for ren 
and other food products mfd. by Salada-Shirrifl- Horsey Inc. 
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“fat correctly 
structured 


for feeding 
infants in 
your practice 


corn oil c cocoanut oil ¢ olive oil 
essentially replacing the butterfat of cow milk provides clinical benefits — 
e maintenance of skin integrity 
e facilitates growth of gram-positive intestinal flora 
* well tolerated by prematures and problem feeders 
* compatible supplement to breast feeding 


c 


SIMILAC 


there is no closer equivalent to the ROSS LABORATORIES 
milk of healthy, well-nourished mothers Columbus 16, Ohio 


fat orthalimentation*® with Similac 
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SPECIALTY JOURNALS 


PUBLISHED MONTHLY 
BY THE AMERICAN MEDICAL ASSOCIATION 


each journal offers 

the latest medical findings by 
outstanding authorities in 

its special field . . . 

of value not only 

to the specialist but 

to the general practitioner as well 


to order your subscription to one of the A.M.A.’s 
specialty journals use the form below 


AMERICAN MEDICAL ASSOCIATION 

535 North Dearborn ¢ Chicago 10 

Please enter my subscription te the specialty journal checked at right. 

Start my subscription with the next Issue. 

Remittance for [) one year [] two years is enclosed. 

NAME AMA. Arch. Internal Medicine 10.00 
(CD AMA, Jrl. Diseases of Children 12.00 


% 
ly 
aS 
‘ 
Outside 
Canada U.S.A. & 
Possessions 
i $14.50 $15.50 
12.50 13.50 
10.50 11.50 
10.50 11.50 
12.50 13.50 ye 
LI AMA. Arch. Surgery ....... 1400 1450 15.50 - 
AMA. Arch. Pathology ...... 10.00 10.50 11.50 
CAMA. Arch. Ophthalmology... 12.00 12.50 13.50 
CAMA. Arch. Otelaryngelogy.. 14.00 14.50 15.50 
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NEW FROM CARNATION! 


CARNALAC is a standard Carnation Evaporated Milk formula, 
_as-usually specified—in convenient ready-prepared form. The __ 
mother just adds water. Soon, your Carnation Company repre- 
sentative will call to give you complete details on the new product. 


NOW 2 WAYS TO SPECIFY CARNATION 


af 
by 
a 
ig 
arnalac | 
| 4 
INFANT §& 
tone 
— 
q 
i 
(drnalac arnation 
for maximum 2. for maximum 
145/ 4 


Jor infants... 


dnd growing children 

Tasty Junket’ rennet- 
custards furnish more of 
the nutrients of fresh 
milk than typical canned. 
‘baby desserts: 


sunket 


RENNET POWDER 


makes fresh milk into 


rennet-custards 
—7 tempting flavors 


JUNKET" Reg. U.S. Pat. Off. for rennet 


and other food products mfd. by Salada-Shirriff-Horsey Inc. 


Viekase Pancreatin 4 times the N.F. x Ve 
minimum potency standards. 


CONFORMS TO 


WHOLE PANCREAS 
Not an extract! 


EFFECTIVE substitution’ 
therapy in demonstrated 


pancreatic deficiency. 


Shwachman, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 


Wend H. Advance 
B. M., Illinois Medical Journal, 107, 
120, 1938. 


Kumar, B. B., ond Gibbs, G. E. AMA. Journ 
Diseases of ‘Children, 91:606, 1956. 


Literature on 
VIOBIN, Monticello, Illinois 


PRESCRIPTION SERVICE FOR 


ENURESIS 


NOT sold or advertised to the public. NOT 
available without your Rx. S. & L. ENURESIS 
ALARMS can be rented ONLY by patients for 
whom you prescribe. The alarm is used in the 
patient's home, under your supervision. 


Professional supervision is important, but simple. 
A reprint from The Journal of the A.M.A., de- 
scribing this therapy in detail, will be enclosed 
with our reply to your inquiry. 

Our EXCLUSIVELY PROFESSIONAL service, in- 
augurated in 1947, is available throughout the 
U. S. You need only validate our business reply 
order form and give it to the patient. We notify 
you when the patient orders an alarm, and again 
when it is returned. 


PROFESSIONAL QUALITY APPARATUS 
LOWEST COST, $5 PER WEEK 
CONVENIENT SERVICE 

OVER 90%, EFFECTIVE 

ETHICAL 


Write for Rx Forms and Brochures 


S. & L. SIGNAL COMPANY, INC. 
525 HOLLY AVENUE MADISON 5, WIS. 


WHAT WE KNOW ABOUT ALLERGY 

by Louis Tuft, 12 pages, 15 cents 

HOUSE DUST ALLERGY 

by Karl D. Figley, 8 pages, 15 cents 

FOOD ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
SKIN ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
ASTHMA AND HAY FEVER 

by Samuel M. Feinberg, M.D,, 6 pages, 10 cents 
RAGWEED AND HAY FEVER 

by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 


535 North Dearborn Street @ Chicago 10 @ Illinois 
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1O ASE and your patients 
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WHEN BABIES AND 
CHILDREN ARE CONSTIPATED 


Borcherdt 


= 5) (MALT SOUP EXTRACT 


by promoting aciduric intestinal flora, produces soft 
gas-free stools naturally. 

Thousands of pediatricians and general practition- 
ers have told us of splendid results. 

Two tablespoonfuls in the daily formula (or in 
water for breastfed babies) is the effective intake. 
For growing children MALT SOUP EXTRACT is 
added to milk, mixed with a cereal or mixed with 
fruit juices. 

MALT SOUP EXTRACT is specially processed 
non-diastatic barley malt extract neutralized with 
potassium carbonate. It is a food supplement—not 


a drug. 


Samples and literature will be sent gladly 


BORCHERDT COMPANY 
Medical Profession 


217 North Wolcott Avenue, Chicago 12, Illinois Since 1868 
In Canada CHEMO-DRUG COMPANY, LTD., Toronto 


i 
a 
= 
NG 
= 
j 
: 
4 


Open spaces are no help in breathing, 
when nasal passages are shut tight 
from pollen or with head colds. 


cortains Zephiran® chloride 1:5000, antibacterial 
wetting agent and preservative for greater efficiency 


in the handy plasti¢ squeeze bottle 


Prompt and Prolonged Decongestion 


* Usually no compensatory 
vasodilation 


* No sting 
_ + Virtually no systemic reactions 


NASAL SPRAY 
NEO-SYNEPHRINE ® HCI 
Brand of phenylephrine HC! 
20 cc. SOLUTION 1/4% 
with Zephiran® Ci 0.02% 


Neo-Synephrine (brand of phenylephrine) and 


Zephiran (brand of benzalkonium, as chloride, 
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